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Explore the World of 1.2GHz! 


Explore the world of 
1.2GHz with (COM's new 
IC-1271A base station trans¬ 
ceiver. ICOM has a complete 
line of 1.2GHz gear to meet 
your operating require¬ 
ments...the IC-1271A base 
station, IC-120 mobile and 
RP-1210 repeater. 

IC-1271A. ICOM intro¬ 
duces the first full-featured 
1240 to 1300MHz base station 
transceiver, the IC-127IA 
With 10 watts of RF output 
power. 32 memories, scanning 
and multi-mode operation 
including ATV (amateur TV), 
the IC-I271A is a pioneer in 
1.2GHz technology. 

Whether your interest is m 
mobile. DX, repeater, satellite 
or moonbounce operation, 
the IC-I271A has exceptional 
receiver sensitivity because of 
front end GaAs FETS. 


A variety of options are 
available for the IC-1271A 
including the IC-EX3I0 voice 
synthesizer, UT-I5S CTCSS 
encoder/decoder, IC-PS25 
internal AC power supply and 
the TV-1200 interface unit. 


TV-1200. The interface 
unit allows amateur television 
(ATV) operation when used in 
conjunction with a video 
recorder or a video camera for 
transmission, and a television 
monitor for reception Explore 
the new facet of amateur radio, 
"video 
hamming " 



IC-120. The 1.2GHz mobi 
transceiver features six 
memory channels, scanning 
an HM-14 up/down scannir 
mic, RIT, LED readout and 
three tuning rates. Accessorii 
include the ML-12 10 watt 
amplifier and the PS-45 slim 
line power supply 


RP-1210. Complete your 
I 2GHz system with the 
RP-1210 repeater. The RP-1210 
features PLL frequency selec¬ 
tion (198 channel, DIP switch), 
high stability PLL repeater 
access to CTCSS. three digit 
DTMF decoder for control of 
special functions, 10 watts, 
selectable hang time and 
ID'er. 



See ICOM's foil line of 
I.2GHz gear at your local 
ICOM dealer. 


<D 


ICOM 


First in Communication 


All stated specifications are i 


ICOM America. Inc. 2380-116th Ave NE. Bellevue. WA 98004 / 3331 Tower wood Drive. Suite 307. Dallas, TX 75a 

■tr and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emission! I 271 A 









































What To 
Look For In A 
Phone Patch 

The Im’si wav to decide 
what patch is right (or you 
is to first decide what a 
patch should do. A patch 
should: 

• Give complete control to 
the mobile, allowing full 
break in operation. 

• Not interfere with the 
normal operation of your 
base station. It should 
not require you to con¬ 
nect and disconnect cab¬ 
les (or flip switches!) 
every time you wish to 
use your radio as a nor¬ 
mal base station. 

• Not dp|M*4id on volume or 
squelch settings of your 
radio It should work the 
same regardless of what 
you do with these con¬ 
trols. 

• You should be able to 
heai your base station 
speaker with the patch 
installed. Remember, you 
have a base station be¬ 
cause there are mobiles. 
ONI OF THEM MIGHT 
NEED HELP. 

• Ihe (latch should have 
standard features at 
no extra cost. These 
should include program¬ 
mable toll restrict (dip 
switches), tone or rotary 
dialing, programmable 
patch and activity 
timers, and front panel 
indicators of channel and 
patch status. 

ONLY SMART PATCH 
HAS ALL OF THE 
ABOVE. 




With CES 51 OS A Simplex 
Autopatch, there’s no waiting 
for VOX circuits to drop. 


Simply key your transmitter 
to take control. 


SMART PATCH is all you need to turn your base station into a per¬ 
sonal autopatch. SMART PATCH uses the only operating system 
that gives the mobile complete control. Full break-in capability al¬ 
lows the mobile user to actually interrupt the telephone party. 
SMART PATCH does not interfere with the normal use of your base 
station. SMART PATCH works well with any FM transceiver and pro¬ 
vides switch selectable tone or rotary dialing, toll restrict, 
programmable control codes. CW ID and much more. 

To Take CONTROL with Smart Patch 
-Call 800-327-9956 Ext. 101 today. 


How To Use 

SMART PATCH 

Placing a call is simple 
Send your access code 
from your mobile (exam¬ 
ple: ‘73). This brings up 
l he Patch and you will 
hear dial lone transmitted 
from your base* station. 
Since SMART HATCH is 
checking about once per 
second to see if you want 
to dial, all you have to do 
is key your transmitter, 
then dial the phone num¬ 
ber. You will now hear 
the phone ring and some¬ 
one answer. Since the en¬ 
hanced control system of 
SMART PATCH is con¬ 
stantly checking to see if 
you wish to talk, you need 
to simply key your trans¬ 
mitter and then talk 
That’s right, you simply 
key your transmitter to 
interrupt the phone line. 
The base station auto¬ 
matically slops transmit¬ 
ting after you key your 
m.c SMART PATCH dins 
not require any special 
tone equipment to control 
your base station It sam¬ 
ples very high frequency 
noise present at your 
receivers discriminator to 
determine if a mobile is 
present No words or sylla¬ 
bles are ever lost. 


SMART PATCH 
Is All You Need 
To Automatically 
Patch Your Base 
Station To Your 
Phone Line. 

Us*- SMART PATCH tor: 


Vow Mobile 
Dperators Can 
Enjoy An 
Affordable 
Personal Phone 
•*atch. . . 

Without an expensive 
repeater. 

Using any FM Iranceiver 
as a base station. 

The secret is a SIMPLEX 
autopatch. The SMART 
PATCH. 

iMART PATCH 

s Easy To Install 

b toclall SMART PATCH. 
mined the multicolored 
ompuler style nhhon cable 
> mi* audio, receiver 
is< riminator. PTT. and 
ower. A modular phone 
ord is provided for con- 
ection to your phone sys- 
,'m. Sound simple? . . . 

r is? 




• Mobile (or remote base) 
to phone line via Simplex 
base, (see fig 1 ) 

• Mobile to Mobile via in¬ 
terconnected base sta¬ 
tions for extended range, 
(see fig. 2.) 

• Telephone line to mobile 
(or remote base). 

• SMART PATCH uses 
SIMPLEX BASE STA¬ 
TION EQUIPMENT. Use 
your ordinary base sta¬ 
tion SMART PATCH 
does this without inter¬ 
fering with the normal 
use of your radio. 



WARRANTY? 

YES, 180 days of warran¬ 
ty protection. You simply 
can’t go wrong. 

An FCC type accepted 
coupler is available for 
SMART PATCH. 


Communications Electronics Specialties. Inc. 

P.O. Box 2930. Winter Park. Florida 32790 

Telephone: (305) 645-0471 Or call toll-free (800)327-9956 
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KENWOOD 

pacesetter in Amateur radio 



Reach Higher... Ultra-Compact 



2-m FM 
transceiver. 


1.2 GHz FM transceiver 

As the Amateur bands 
become more and more 
crowded, hams seek higher 
and higher frequencies to 
"get away from it allf Here's 
a chance to experience 
"something different"— 

1200 MHz! 

■ LCD frequency readout with S/ 
RF/battery check bar meter 
Battery set and charger 
External power cable lor base 
or mobile operation 
l watt output 
5 memory channels 
Odd-split operation on 
memory channel 5 
Programmable scanning 
16-key DTMF hand 
microphone 

’ 1/4 wave sleeve antenna on 
an 8-posilion adjustable mount 

210 ' 


• Otfset reverse switch 

• RIT 

• Repeater offset switch 
I 20 MHz) 


MC-55 (8 pin) mobile micro¬ 
phone with time-out timer 
SP 40 (•< impact mobile speaker 
SW 100 A/B SWR/powor meter 
SW 200 A/B SWR/pnwer meter 
SWf 1 2 m antenna tuner 
FC. 10 frequency controller 

Moie information on theTR 50 
and TM-201A is available from 
authorized Kenwood dealers. 


The Kenwood TM-201A 
2-meter transceiver is the 
smallest and lightest FM 
unit available! 

• 25-watt output, with HI/LO 
power switch 

• Dual digital VFOs 

• 5 memories plus "COM 
channel, with lithium battery 
bai k up 

• Memory scan/programmable 
hand scan 

• Priority alert scan 

• Highly visible yellow 11 D In 
guency display 

• Higti performance receive/ 
transmit 

• External high quality speaker 
supplied 

• 16 key aulopolch UP/DOWN 
microphone 

• iv •• 'V 

("hU'.i kl I.' toil \ \ * 

simplex) and |f\\ 

reverse switch 

Optional accessories 

• TU-3 programmable 

CTCSS encodei n 

• KPS 7A lixed station ^ 

power supply 1 


The perfect portable for micro 
wave mountain topping 1 


Ties Change Quality Remains 

1970 s: 

TR 7400 A 

iff »*|>! 'll. Iif.f .’*> VV.ftl 

1980 s: 

TM- 201 A H- l i 1 . !*'i f■ • • ■ 1 

Dual dujittil VK» * ?*» wait*. 5 memo 
.ifirtiMij np*»* nmpa< t 


KENV/OOO 


MC-55 (8 pin) Mobile micro 
phone with time-out timer 
SWC-4 1.2 GHz directional 
coupler tor SW-200A/200B 
and SW 2000 meters 
SC 10 soft case 


Optional acc essorfes: 

VB-50 Power amplifier 
(10 watts) 

MB 3 Mobile mounting bracket 
PB 16 NiCd battery set 
TU-6 Sub-tone unit 


TRIO KENWOOD COMMUNICATIONS 

1111 West Walnul Strei.M 
Compton California 90?20 


Sped afion? 4 nU puces iuP/ect to change without notice 01 obligation 

Complete service manuals are available tor all Tno Kenwood transceivers and mu accessories 
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it can happen to anyone 

One of the more pleasurable obligations of working in the Amateur Radio industry is keeping up- 
to-date on all the latest equipment, accessories, and doo-dads that come along. 

One night not too long ago I took one of the newest radios home to do a little informal testing. 
Like most radios on the market today, this one is loaded with just about every feature you'd want 
to have. In fact, if it had legs, I guess it would walk the dog in the morning — if I remembered to 
set the timer the night before. After making up all the cables and installing the radio, I sit down to 
make its acquaintance. All goes well for the first few minutes . . . signals are strong and the radio 
operates flawlessly. Until, that is, I decide to QSY to the broadcast band to listen to the local news. 

The radio goes dead. 

My first reaction is to assume I'd either turned the wrong knob or pushed the wrong button, so 
I run through the standard drill of trouble-shooting: punch every knob and turn every button to see 
if that solves the problem. Five minutes of this pass, and the problem is still there . . . the radio is dead. 

Now what? "Back to the manufacturer," I sigh, and off I go to bed. It's late, and I'm completely 
discouraged. "Why can't they build something that works?" I complain to my sleeping XYL. I am 
utterly discouraged. 

After I turn out the light, and I'm lying there waiting to fall asleep, I ask myself, "Did I try the 
squelch?" I'm not sure, so I throw on a robe and head for the door. My wife stirs in her sleep, pulls 
the covers to her side, and murmurs something good-naturedly unintelligible. I run downstairs, turn 
on the radio, set it to the broadcast band, and wait for the problem to reappear. It does, I turn off 
the squelch. 

BINGO. 

The bottom line, I guess, is that problems like this can strike us all. From Novice to Extra, no one 
is immune. The increasing complexity of our world — and of Amateur Radio — makes it hard to 
be fully expert on the many different pieces of equipment and in the varied technologies we use. 
So when a problem occurs, all we can do is walk through a step-by-step check of each and every 
control to determine whether it's really an equipment problem or just another embarrassing incidence 
of "cockpit error." If the malfunction escapes this scrutiny, then we can consult the owner's manual 
to see if the problem is one that the manufacturer has already anticipated. If this step fails, we can 
check with the deafer to see what he has to say. (Most likely, he'll be thoroughly equipped to handle 
the problem.) 

My point is that sending equipment back to the manufacturer is always the action of last resort. 
Yes, the manufacturer has a skilled service staff to troubleshoot and repair equipment. But as Joe 
Carr, K4IPV, points out in his new ham radio column (see page 67), as much as 40 percent of the 
equipment that lands on the benches of professional service technicians has absolutely nothing wrong 
with it! By not taking time to really check things out first, its owners are inconvenienced, off the 
air, and out the cost of packing and postage. 

These newfangled radios sure are nice. But they're a whole different world from the Hammarlund 
HQ-129 and Johnson Ranger I started out with. 

Craig Clark. N1ACH 
Assistant Publisher 
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN. 
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz. 

MFJ's fastest selling tuner pecks In plenty ot new teetures! 

H' fli * New Styling! Brushed aluminum front All metal cabinet 

• New SWR/Wettmeter! More accurate Switch selectable 
300/30 watt ranges Read forward/retlected power 

• New Antenna Switch! Front panel mounted Select 2 coax 
lines direct or through tuner, random wire/balanced line or 
tuner bypass lor dummy load 

• New airwound Inductor! Larger more efficient 12 position air- 
* wound inductor gives lower losses and more watts out Run up 

to 300 watts RF power output Matches everything from 1 8 to 
30 MHz dipoles inverted vee random wires, verticals, mobile 
NEW whips, beams balanced and coax lines Built-in 41 balun for 

Villi — - vv balanced lines 1000V capacitor spacing Black 11x3x7 inches 

MFJ-941D r EA TUnES Works with all solid state or tube rigs Easy to use anywhere 


M/7 VERSA TUNER U 

mTiYcTO" ass ,»s» 

> #*• #V • • 


Cm* ■ 

MODEL MFj-MtO 


MFJ- 941 D 


NEW 

FEATURES 


RTTY/ASCII/CW COMPUTER 
INTERFACE 

MFJ-1224 ... 

$99.95 • 

Free MFJ RTTY/ASCII/CW software on tape and 
cable for VIC-20 or C-64. Send and receive com¬ 
puterized RTTY/ASCII/CW with nearly any per¬ 
sonal computer (VIC-20. Apple, TRS-80C. Atari, 
TI-99, Commodore 64, etc.). Use Kantronics or 
most other RTTY/CW software. Copies both mark 
and space, any shift (including 170, 425, 850 Hz) 
and any speed (5-100 WPM RTTY/CW. 300 baud 
ASCII), Sharp 8 pole active filter for CW and 170 
Hz shift. Sends 170 . 850 Hz shift. Normal/reverse 
switch eliminates retuning Automatic noise limiter 
Kantronics compatible socket plus exclusive general 
purpose socket 8x1 '/«x6 in 12-15 VDC or 110 VAC 
with adapter. MFJ-1312, $9 95 


RX NOISE 
BRIDGE 


m 

AO 


Maximize I its, ■ 

your antanna I ~ . y 

performance! $59.95 MFJ-202B 

Tells whether to shorten or lengthen antenna for 
minimum SWR Measure resonant freguency. 
radiation resistance and reactance 
New Features; individually calibrated resistance 
scale, expanded capacitance range (±150 pf). 
Built-In range extender lor measurements be¬ 
yond scale readings 1-100 MHz Comprehensive' 
manual. Use 9 V battery 2x4x4 in 

INDOOR TUNED ACTIVE 

eiAM improved! ANTENNA 

NEW! "TV aif| .. Wor | d Grabber rivals 
with hig or exM# () S reception 

of outside long wires! Umgue tuned Active 
Antenna minimizes intermode, improves select¬ 
ivity. reduces noise outside tuned band, even 
functions as preselector with external antennas 
Covers 0.3-30 MHz. Tele V, 

scoping antenna Tune, 

Band, Gain, On-oll ;j ji 

bypass controls 6x2x6 in I Of fjf V 

Uses 9V battery,9- l_* W 

18 VOC or 110 VAC with ___ __ 

adapter. MFJ-1312. S9.95. MFJ-1020A $79.95 


POLICE/FIRE/WEATHER 
2MHANDHELD CONVERTER 

Turn your synthesized scanning $39.95 
2 meter handheld into a hot Police/ » ■ mfj 
F ire/Weather band scanner! j 1-313 

144 148 MHz handhelds JEBjajEaia 

receive Police/Fire on 154 

158 MHz with direct HHMUH 

guency readout Hear ESE3J 

NOAA maritime coastal . ( 

plus more on 160-164 MHz 

Convene'mounts between / 

handheld and rubber ducky . 

Feedthru allows simultaneous 

scanning ot both 2 meters OT 

and Police/Fire bands No 

missed calls Crystal controlled Bypass/Off 

switch allows transmitting (up to 5 watts) Use 

AAA battery 2V4x1 Vzxl Vz in BNC connectors 

MFJ/BENCHER KEYER 
COMBO 


MFJ-422 

all CW worlds- 

a deluxe MFJ Keyer in a compacfTontiguration 
that fits right on the Bencher iambic paddle 1 
MFJ Keyer • small In size, big in features Curtis 
8044-B 1C, adjustable weight and tone.front panel 
volume and speed controls (8-50 WPM) Built- 
in dot-dash memories Speaker sidetone. and 
push button selection of semi-automatic/tune 
or automatic modes Solid state keying Bencher 
paddle is fully adjustable, heavy steel base with 
non-skid feet Uses 9 V battery or 110 VAC with 
optional adapter MFJ-1305. $9 95 

VHF SWR/WATTMETER 
LOW cost MFJ-812 $29.95 

VHF SWR/ _ 

Wattmeter' 

Read SWR . +* 

(14to170MHz) 

and forward/ ,90 t 

reflected power l——--——J 

at 2 meters Has 30 and 300 watts scales Also 
read relative field strength 4x2x3 in. 


1 KW DUMMY LOAD Mn nc 
MFJ-250 $39.95 

Tune up fast, extend 
life of finals, reduce 

QRM! Rated 1KWCW * /m .••».-<<* - 

or 2KW PEP for 10 min¬ 
utes Half rating for 20 
minutes, continuous at 

200 W CW, 400 W PEP j-- 

VSWR under 1 2 to 30 
MHz. 1.5 to 300 MHz 
Oil contains no PC8 

50 ohm non-inductive resistor Safety vent 
Carrying handle 7'/;x6V< in. 

24/12 HOUR CLOCK/ID TIMER 

MFJ-106 SS / 


Mf-J-lUb . I 

$19.95 


Switch to 24 
hour UTC or 
12 hour format! 

Battery backup 
maintains time during power outage. ID timer 
alerts every 9 minutes after reset Red LED .6 inch 
digits. Synchronizable with WWV Alarm with 
snooze function Minute set, hour set switches 
Time set switch prevents mis-setting. Power out. 
alarm on Indicators. Gray and black cabinet 5x2x 
3 Inches IIOVAC. 60 Hz 

DUALTUNABLE SSB/CW/RTTY 
FILTER mfj-7528 5 9 9.95 


o>.o * 


<3oJ 


Dual filters give unmatched performance! 

The primary filter lets you pea- r oic- c.\ 
pass or high pass with extra steep s- "s 
Auxiliary tine' gives 70 CD note 4C pea. 
Both filters tune f'0 m 300 3000 -z a th 

variable bandwidth *rom sc ~ic . * a: 

Constant output as oanewe" s -c k -ea* 
frequency contro $a 'cao e *: se 
impulse noise S-~u 3*5c s:e*e: sc.*: *;• CW 
lets ea-s ano m.nc *e e:' C = V *:.'s C • ;s 
Plugs mto p-one a:- 'a: .-.a"! *:* spea*?- 
Off bypasses' «• 9-'E .CC :• "Z .-C a - 
optiona acapte - V £ .-'3*2 Sr 5: 


ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION IF NOT DEUGHTEO. RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING) 

• One year unconditional guarantee • Made In USA 

• Add S4 00 each shipping/handling • Call or write 
for troo catalog, over 100 products 



MFJ ENTERPRISES. INC. 

Box 494, Mississippi State. MS 39762 


TO OROER OR FOR TOUR NEAREST 


DEALER CALL TOLL-FREE 

VISA’ 

800-647-1800. Ca 601-323-5869 


in Miss ano outside continental USA 

UcntorCort) 

Telex 53-4590 MFJ STKV 



More Details? CHECK-OFF Page 158 
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THE COMPLETE RESOURCE FOR YOUR HAM RADIO NEEDS 


TOLL-FREE PHONE 


gnaficoM 


KENWOOD 

HAND-HELDS 


INCLUUINO Al ASK A AND HAWAII 


SIMPLEX-REPEATER-SATELLITE 

Til "nwagra ic-27ih 

SP' _ , ‘ ML TERS • 1(X) WAT TS 

B~tim i <M BWB -iumoob 


T R * 2600A Dt»i«frvo*» it!» 
wtfH t'.vtKnl reputation 
as nw leading Hi 


MA-40 40 TUBULAR H.D. MAST 

Regular $745 

SALE $549 « 

MA 550 55' TUBULAR H.D. MAST 

Regular $1245 S 

SALE $899 if 

•Why You Should Buy T 

1. Will handle 10 Sq. Ft. L 
50 mph 

2. Pleases neighbors wlth““ 
tubular streamlined look 

3. In stock for quick delivery 

4. Other models at great 
prices 


Only 2 4"W 4 7TH I > 0 
OutSl.iruJlfHJ pOfllMItH'f!i 
in an deal ptckMQt |i;o 


4JO 4&0MH/* WATTS 
• ALL MOOT 


CALL FOR YOUR SPECIAL PRICE 


CALL FOR PRICE 


E3 ICOM IC-27A 


SALE! 


SUPER-COMPACT 
2 METER MOBILE 


W-51 SALE $899 
LM-354 SALE $1599 

IMMEDIATE DELIVERY 


ALSO MC-27H HIGH POWER VERSION 
and IC-37A. 220MHz 

IC-47A. 70CM SAVE! 


ONLY A LIMITED 
QUANTITY AT THIS PRICE. 


FREE SHIPMENT 

MOST ITEMS U P S SURFACE 


FALL SPECIAL ■ LOW LOW PRICE 


THE VERY BEST DEAL ON EVERY COUNT! 


KENWOOD TS-940S 

TOP OF THE LINE HF TRANSCEIVER 

PAY REGULAR PRICE $1799.95 


RECEIVE 

FREE 


FT-2700H 


FT-726R 


AT 940 v 99 Value 
ANTENNA TUNER 
MC-60A $79.95 Value 

Free UPS Surface microphone 


2M y 70CM 

TRANSCEIVER 


FT-209RH CALL FQR GREAT p R iCES 
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The Key lo Worldwide 


■i ham 

flm) RADIO 

outlet 


Communications'' 


THE COMPLETE RESOURCE FOR YOUR HAM RADIO NEEDS. 


O ICQMIic-rtia 

SUPERIOR GRADE 
GENERAL COVERAGE 
RECEIVER 




Regular $799 

SALE! $629.95 



IC-37A 


220 MHz's BEST BUY! 

REGULAR $449 

SALE! S299.95 
LIMITED QUANTITIES 
THIS PRICE. 


■■hbhbw 


TOLL-FREE PHONE £2 ICOM IC-735 


INCLUDING Al ASK A AND HAWAII 


o ICOM 

HAND-HELDS 


THE LATEST IN ICOM'S LONG LINE 
OF HF TRANCEIVERS 


■ a 



IC-02AT IC-2AT IC-3AT 
IC-04AT IC-4AT 


AT GREAT LOW 
SUMMER PRICES 


FREE SHIPMENT 

MOST ITEMS UPS SURFACE 


:all for low. low pric 


icom LATEST 
EDmoN 

IC-3200A DUAL BANDER 

COVERS BOTH 2 METERS 

70CM 


6 STORE BUYING POWER! 


Pi 


PERSONALIZED service 

^ bo« XMHim mil 


800-854-6046 


FREE SHIPMENT 


THE TOLL FREE NUMBER IS NOT IN EFFECT IN THE STATES OF 
CALIF AND ARIZONA 

CALIF AN0 ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE 

. phone hours • 9.30 am to s .30 pm pacific time. 


ANAHEIM. CA 9280T 

2620 W La Palma. 

(714) 761-3033. (213) 860 2040. 

Between Disneyland & Knotts Berry Farm 

BURLINGAME. CA 94010 

990 Howard Ave . 

(415) 342-5757. 

5 miles soutn on 101 from San Fran Airport 


STORE HOURS: 10 AM to 5:30 PM Mon. through Sat. 
OAKLAND. CA 94609 

2811 Telegraph Ave , ! 

10. (415) 451-5757, 

r Farm Highway 24 Downtown Lett 27th ottramp Highwi 

PHOENIX. AZ 85015 

1702 W. Camelback Road, 

(602) 242-3515. 

Airport East of Highway 17 San Dlf 


SAN DIEGO. CA 92123 

5375 Keatny Villa Road. 

(619) 560 4900. 

Highway 163 and Clairemont Mesa Blvd 

VAN NUYS. CA 91401 

6265 Sepulveda Blvd , 

(818) 988 2212 

San Diego Fieeway at Victory Boulevard 


















































EIMAC celebrates its 50th Anniversary 
with an extensive line of 
FM Broadcast Cavity Amplifiers. 


Varian EIMAC celebrates 50 
years of service to the broad¬ 
cast industry with a spectrum of 
FM from a powerful 60 kW to a 
mini power 150 W solid state IPA. 


The cost-effective path 
to a modern FM transmitter. 

No one knows more about 
broadcast tubes and cavities 
than EIMAC. Our strong cavity 
development capability reduces 
RF engineering problems. 
EIMAC cavities are inexpensive 
and simple to use. 


For more information call or 
write Varian EIMAC or contact 
any Varian Electron Device 
Group sales office worldwide. 


EIMAC FM BROADCAST CAVITY 
PRODUCT LINE 


POWER 

CAVITY 

EIMAC TUBE 

60 kW 

CV-2230 

4CX30.000G 

30 kW 

CV-2202 

4CX20.000C 

25 kW 

CV-2200 

4CX20.000A 

15 kW 

CV-2210 

4CX12.000A 

10 kW 

CV-2228 

4CX7500A 

5 kW 

CV-2225 

4CX3500A 

1.5 kW 

CV-2220 

3CX1500A7 

150 W 

AM 2215A 

Solid State 
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Varian EIMAC 
301 Industrial Way 
San Carlos, California 94070 
Telephone: 415-592-1221 

Varian AG 
Steinhauserstrasse 
CH-6300 Zug, Switzerland 
Telephone: 042-23 25 75 
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Are you 
radioAC77l/E?| 


Dean LcMon, KR0V sure is! Dean 
got active in Amateur Radio when he 
was 16 years old and earned his Extra 
Class license in less than four years! 

"It's a fascinating hobby and a great 
way to meet all kinds of new people 
from all over the world." 

Dean has cerebral palsy and got 
started in Amateur Radio with help 
from the Courage HANDI-HAM Sys¬ 
tem. The HANDI-HAM System is an 
international organization of able- 
bodied and disabled hams who help 
people with physical disabilities ex¬ 
pand their world through Amateur 
Radio. The System matches students 
with one-to-one helpers, provides in¬ 
struction material and support, and 
loans radio equipment. 

Isn’t it time you got radioACTIVE 
with the Courage HANDI-HAM 
System? 


Call or write the Courage 
HANDI-HAM System 
W0ZSW at Courage Center. 
3915 Golden Valley Road. 
Golden Valley. Minnesota 
55422. phone (612) 588-0811. 


Invitation to Authors 

ham radio welcomes manuscripts 
from readers. If you have an idea for 
an article you'd like to have considered 
for publication, send for a free copy 
of the ham radio Author's Guide. 
Address your request to ham radio, 
Greenville, New Hampshire 03048 
(SASE appreciated). 


At high power a hot an¬ 
tenna rod is a sure sign that 
power is going to waste. At 
lower power you're losing 
the same percentage of en¬ 
ergy, but the dissipation is 
so rapid you ain't feel the 
heat. That’s why it's impor¬ 
tant to know the cold facts 
about Larsen antennas. 

Our exclusive Kulrod® 
whip minimizes RF loss 
regardless of the watts 
applied, so you can talk 
farther. It stays cool to the 
touch even al high power. 

The stainless steel rod 
is first plated with nickel, 
then with copper for high 


conductivity. Thin layers 
of nickel and chrome pro¬ 
tect the copper from cor¬ 
rosion and provide a sleek 
finish, without hindering 
performance. 

So whether you're calling 
for fun. or calling for help, 
you can depend on Larsen 
antennas and our no- 
nonsense warranty to de¬ 
liver a strong, clear signal... 
instead of a lot of hot air. 

Shown in cutaway: Top 
plating of ill mine. Inner 
platings of nickel, copper 
aiul nickel infer stainless 
steel rixl. (Layers not 
drawn to scale. I 


v Lor sen Antennas 

The Amateur’s Professional 

See your favorite amateur dealer or write for a free amateur catalog. 

IN USA Larsen Electronics inc iN CANADA Canao<an Larsen Electronics LW 

11611 N E 50th Ave PO Bo. t /99 149 West 6th Aver je 

Vancouver WA 98668 Vancouver BC V5Y 1K3 

?06 5/3 - 2/22 604 8/? B51 / 

LARSEN* KUIROO* AND KULDUCKIE* ARE REGISTERED TRADEMARKS OF LARSEN ELECTRONICS INC 
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AMATEUR USE OF A GEOSTATIONARY SATELLITE has been proposed by NASA. One of NASA's 
Advanced Communications Technology Satellites (ACTS) is to be made available for use by 
experimenters for a two-year period starting in 1989; Amateur Radio is one of the groups 
that NASA expects to be interested in using it. Uplink band will be 27.5-30 GHz; downlink, 
17.7-20.2 GHz. As these are outside the Amateur bands, it's likely either an STA or 
experimental license will be required for them. The satellite will use highly directive 
antennas aimed at some major population centers, but NASA even suggests Amateurs might use 
repeater techniques to permit others outside the bird's antenna "footprint” access to it. 
Interested Amateurs should request NASA's November 1984 "Notice of Intent" from Ron 
Schertler, ACTS Projects Experiment Manager, MS-54-6, NASA, 21000 Brookpark Road, Cleve¬ 
land, Ohio 44135. 

BROADCASTERS MAY DO ANYTHING THEY WISH WITH AMATEUR TRANSMISSIONS , but Amateurs are 
strictly forbidden to use Amateur Radio in any way that might be construed to benefit any 
"broadcaster." The FCC's Report and Order on BC Docket 79-47 now appears to almost forbid 
such well established Amateur Radio "public service" activities as, for example, any direct 
tie between an Amateur Radio weather net and the U.S. Weather Bureau, since Weather Bureau 
information is "broadcast" on NOAA's 162-MHz weather stations. 

The Redefinition Of "Emergency" in Part 97 Is At The Heart of the problem. Verified 
emergency communications sucn as "The dam has'broken" or "A~~tornado just crossed the 
river" would still be permitted, of course. What appears to be against the new rules is 
letting an Amateur station in a weather net tell the Weather Bureau "The dam looks shaky" 
or "The sky's getting very dark." Under the new rules, however, nothing would prevent the 
Weather Bureau, broadcasters, or anyone else from monitoring an Amateur Radio weather net 
and using the reports heard in any way they wished. 

A Petition For Reconsideration Has Been Filed By ARRL , asking the Commission to go back 
to the former less stringent definition'of "Emergency," - or to temper the new one so it 
won't preclude public service ties between weather nets and the Weather Bureau. 

AUXILIARY OPERATION ON ALL AMATEUR FREQUENCIE S except 431-433 MHz and 435-438 MHz has 
been proposed by the Commission in PR Docket 85-215. The present rules restrict auxiliary 
operation (principally control links) to above 220.5 MHz. However, the FCC feels that 
there is no reason, given the present state of the art, that such auxiliary operation 
shouldn't be permitted on the other Amateur bands, as well. 

Comments On PR Docket 85-215 Are Due At The Commission September 24 , and Reply 
Comments by October 25. 

NEVADA HAS JOINED THE SHIFT TO 20 KHZ 2-METER SPACING , except for the Las Vegas area, 
which has traditionally gone along with Southern California. Eastern Nevada will be 
coordinated by the Utah coordinator, and the western part by NARC's northern California 
coordinator. Iowa's council, however, has voted to remain at 15 kHz and the ARRL band- 
plan though with a voluntary state-wide tone access system. They also intend shifting 
the 145-MHz repeater subband to 15 kHz spacing in order to pick up additional channels. 

800-MHZ SCANNERS WOULD BE OUTLAWED IN CALIFO RNIA under a proposal, SB 1431, presently 
being considered in the state legislature. The proposal, apparently the result of phone 
company concern over the security of cellular communications, has California Amateurs 
worried over possible negative impact on Amateurs. Los Angeles attorney Joe Merdler, 

N6AHU, has been instrumental in delaying the bill's approval, though scanner manufacturers 
haven't seemed very concerned about it. If it becomes law a court challenge seems likely. 

AN 800 NUMBER FOR QUESTIONS ABOUT ITS VEC PROGRAM , including its own or any other 
VEC's exam schedule^ hai~"been installed by DeVry. The number, which is presently access¬ 
ible only in the greater Midwest area, is 1-800-327-2444; A DeVry WATS line covering the 
entire Continental U.S. will be announced in the near future. 

" The Volunteer Examiner," A VE Newsletter created and edited by DeVry VE KI9R, is now 
being distributed by DeVry. An SASE to Jim Georgius, W9JUG, DeVry ARS, 3300 N. Campbell, 
Chicago, Illinois 60618 will bring a sample copy. 

W9JUG 's Sunday VE Net Now Meets On 7173 kHz, 1400Z , with a second session at 1800Z. 

"12-12 WORLDWIDE" IS A NEWLY FORMED ORGANIZATION to promote activities on the new 24 
MHz'(12 meter) WARCTjand. For details send an SASE to Steve Walz, WA5UTO, Box 222, 318 S. 
Massachusetts Avenue, Cherokee, Oklahoma 73728, or call him at (405) 596-3487. 

AN FCC CITATION FOR "BROADCASTING'' HAS COST K6KPS $2000 . K6KPS, James Brantley, has 
been a problem to 20-meter phone band users for decades, calling CQ but ignoring responses 
and carrying on imaginary QSOs on top of various nets, DX pileups, phone patches, and 
ordinary rag chews with a big signal from the Los Angeles area. Though he's done this for 
years (K6KPS often broke up a 14295 "commuter's net" — in which Presstop editor W9JUV par¬ 
ticipated in the mid-60s) and has been the subject of previous FCC investigations, the 
fine was levied for his operating tactics observed during last December. 
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INTELLIGENT 

SATELLITE 

TELEVISION 

SYSTEM 
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THE LUXOR 9900 KNOWS 



Where ell the satellites are 

Up to 36 satellite locations can be programmed for instant recall. 
The antenna controller is integrated into the satellite receiver. The 
hand-held remote control activates a 3-speed actuator action 
which precisely locates the satellite and fine tunes the antenna 
position for maximum signal reception. 

Where all the channels are 

Every channel on every satellite is individually factory programmed 
prior to delivery. All audio and video information is ready for recall 
automatically. As new channels are added they can be added to the 
program. The 9900 is ready to receive individual channel selection 
information for up to 864 separate selections. 

All about stereo Hi-Fi sound 

5 audio modes, factory programmed to individual transponders, 
deliver the right sound system automatically when a channel is 
selected. Dozens of audio subcarriers can be added to the 
program for audio only hi-fi enjoyment (including Dolby® Noise 
Reduction) in addition to television. 



ALL YOU NEED TO KNOW IS 
WHAT SHOW YOU WANT TO WATCH 




NOW LUXOR HAS UNIFIED SATELLITE, 
VIDEO, AUDIO AND COMPUTER 
TECHNOLOGY IN A SINGLE INTEGRATED 

HOME SATELLITE TV SYSTEM 


Simple, 
dear and 
color-coded 


So advanced it’s as easy 
to operate as an ordinary TV 


The Luxor hand-held / 

remote is clearly organized ^ / 

to make life easy. Distinctive / 

color sections present satellite 4 

and channel selection functions, tuning functions 
and switching functions. For most viewing however, 
video and audio delivery will be automatic. When a 
channel is selected, the exclusive Luxor Micro-Step 
Tuning System (LMS) automatically seeks out the right 
signal within that channel's frequency. The receiver 
automatically compensates for any form of frequency 
drift due to climate or transponder variances 

An internal Tl filter can be assigned to individual 
channels to minimize terrestrial interference. 

And a discrete parental lock-out can eliminate 
one or more individual channels on a single 

( satellite, as desired. 

That’s it. Advanced Luxor technology has pro¬ 
duced a system so simple to operate, yet com¬ 
plete enough to satisfy the most fanatic video- 
phile and audiophile. For the technician, the 
Luxor 9900 even has its own diagnostic system 
built-in and ready at the touch of a button. 


The front panel 
LED display tells you what 
satellite you’re on, what channel you’re watching, what 
sound system you're receiving and a signal bar graph 
indicates signal strength. All functions are controlled 
from the hand-held wireless remote. 


The sky is alive with the 
sound of music 


Luxor loudspeakers bring new life to TV 
audio, mono or stereo, and much more. 
Satellite audio sub-carriers broadcast a 
wide range of music for audio only. 
These optional high quality 6-speaker 
sets (3 per side) are available in passive 
or active models with sound power up 
to 40 W per channel. They are specially 
magnetic shielded for close location to 
your TV set. 


Here is the best of Scandanavian 
design and high technology. Because 
Luxor is a leading European manu¬ 
facturer of satellite products, TV’s, 


audio hi-fi systems, and computers, 


The Luxor Model 9995 Block Satellite Receiver is designed and built to 
function as an add-on receiver to Luxor 9900 multiple TV’s installations. 
This low cost manually operated receiver offers independent channel 
selection for TVs located throughout the house. The 9995 can also be used 
as a stand-alone receiver for both C-Band and Ku-Band reception. 


the company is able to combine 
these technologies in the advanced 
9900 series. After all, Luxor has been 
a leader in radio, television and elec¬ 
tronic technology since 1923. 
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LUXOR HAS ADVANCED THE 
STATE-OF-THE-ART TO THE POINT 
OF ELEGANT SIMPLICITY FOR THE 
CONSUMER AND THE TECHNICIAN 


Each electronic Innovation is incorporated to aid ease ot operation, assure high performance reliability, and maintain outstanding quality ot both picture and sound 



9900 Block Receiver 


Control Functions 

+ Integrated satellite receiver and antenna controller 

• C-band (4 GHz) and Ku-band (12 GHz) capable 
Remote control switchable 

• Satellite direct access 

• Transponder direct access 
+ Built-in A/B switch 

+ "Normal" button return to factory pre-set values 

• Built-in polarotor drive 


+ Full-function color-coded 
IR wireless remote control 
+ Remote ON/OFF 

+ Discrete parental lock-out for individual channels 
+ Remote mute. 

+ Volume control 
+ Stereo balance 
• Channel UP/Down 
+ Video fine tune 


9995 Block Satellite 
Receiver 


+ Add-on "slave" to 9900 multiple TV's installations 
+ Can function as a stand-alone block receiver; 

C-band and Ku-band reception 
+ Manually operated channel selection 
+ Video line tune AFC defeat 
+ Built-in V/H switch 

+ Built-in antenna switch for satellite or local 
reception 


• Built-in RF modulator 

• Non-volatile memory unaffected by power outages 

• Remote sensor interlace 

Programs 

+ Factory programmed for individual transponders on 
each satellite 

+ Automatic correct audio system factory program¬ 
med tor each satellite and each transponder 
+ Program capacity up to 864 individual selections, 
audio video matched and tine tuned 


+ Sell-diagnostic microprocessor 
+ LED display of satellite, channel, audio system and 
signal strength 
Video Functions 
+ Luxor Micro-Step" tuning system (LMS) 

• Baseband audio and video output lor VCR or monitor 
+ Baseband input tor other video sources 

• Built-in polarity control 

+ Built-in programmable Tl filter 

• Raw video (unfiltered, unclamped) lor descrambler 
connection 

Audio Functions 

+ Audio subcarrier frequency read-out 

• Wide/Narrow Bandwidth selection 
+ Remote audio volume control 

+ Remote stereo balance control 
+ Remote Dolby* on/off 

+ 5 audio modes-2 mono. 2 matrix, and discrete 
stereo Automatic multiplex selection 

• Built-in stereo processor 
+ Direct loudspeaker drive. 


BUI 


9902 Remote Sensor 


• Controls satellite system from any room 

• Low-cost add-on for other TVs 

• Comes complete with hand-held IR remote control 


+ Audio line tune 

• Antenna fine tune 

• Satellite selection 

• Channel selection 

+ Divided into 4 easy-to-read segments Satellite 
selection, channel selection, tuning functions, 
switching functions 



9904 Actuator interface 


+ 36V power supply to antenna tkive 
+ Surge protected 
+ Voltage spikes protected 
+ Design coordinated with 9900 
+ Can be wall-mounted out of sight 



9906/9907 Stereo 
Loudspeakers 

+ Passive or active models 

+ Up to 40 W per channel 

+ 3 elements per side, tweeter, mid-range and woofer 

+ Magnetic shielded 

+ Automatic ON/OFF 

+ LED indicators; standby and active 

+ Complete with line cable teed 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 



Preprogrammed audio frequencies 6 2 and 6 8 MHz 
Audio frequency selection 5 0 to 8 0 MHz 
Wide/narrow audio bandwidth selection 
Raw video output (undamped, untiltered) for de¬ 
scrambler connection 
External Tl filter input 
Skew control 

Polarotor One control output. 

Denotes new features available 
only on 9900 series products 


Luxor High-Performance 
Microwave Block 
Downconverters 


Designed and constructed for continuous reliable per¬ 
formance. each Luxor unit is individually inspected 
and tested against all specification requirements The 
Block Downconverter (30 dB gam min ) is used in 
conjunction with an LNA The LNB Block Down- 
converter (60 dB gain mm ) is an LNA and a Block 
Downconverter in one compact package Each unit is 
weather-tight, rust proof and fully warranted 


Luxor Sale* And technical Service* 
Throughout America 

l-(800)245-9995 

Canada: Evolution technology (416) 335 4422 
Mexico: Klan SA 52 83 789 015 

Luxor 

Luxor (North America) Corp. 

600 108th Ave. N.E., Bellevue. WA 98004 


14 S3 September 1985 


^ 160 














comments 


new band privileges 
for Novice operators 

Dear HR: 

I was amazed and very pleased to 
see your July Presstop item about the 
proposed upgrading of Novice privi¬ 
leges. I have been a Novice ham oper¬ 
ator since 1979 and am pleased to see 
the prospect of a reward in the form 
of more privileges being considered for 
the Novice class license. 

I would like to encourage all Novice 
operators who read ham radio to speak 
out and let their feelings on this sub¬ 
ject be known to the ARRL and the 
FCC. This may be our only chance to 
assist in changing the long-time rules 
and regulations regarding our hobby. 
It may very well be a turning point that 
will create the interest to save the 
hobby as we know it. 

Allowing the Novice use of phone 
on 10 meters, 220 MHz, and 23 cm can 
only help to encourage us to strive for 
the privileges of the higher grade 
licenses. CW is an entertaining and 
rewarding mode of communication, 
but I believe the Novice license should 
give more to encourage us to seek out 
our full potential as operators. A sim¬ 
ple pat-on-the-back in the form of a 
reward would be all it would take for 
many of us. 

Technicians would, of course, bene¬ 
fit from these new privileges also by 


allowing phone on 10 meters. I might 
go even a step further and suggest not 
only the use of SSB, but even FM for 
both license grades. 

I do not believe for a minute that this 
rule change would degrade the bands 
with "glorified CB operators" because 
the license elements are still sufficiently 
difficult to discourage such abuse. Be¬ 
sides, that era was just a passing fancy 
for many. 

With today's increasing use of digi¬ 
tal communications, the new rules 
would also allow Novices to utilize the 
state-of-the-art computer systems to 
further their knowledge of present-day 
communications. 

All in all, I think it would be foolish 
to not allow us the opportunity to take 
part in this ever growing advancement 
in technology. 

T. Dillingham, KA0DOE 
Aspen, Colorado 

used equipment 
for new hams 

Dear HR: 

Much has been said recently about 
bringing new blood into the Amateur 
Radio hobby, and several articles have 
focused on the wonderful services 
being provided in the public interest, 
convenience, or necessity. All of these 
remarks are laudable, and the two situ¬ 
ations can easily go hand-in-hand. 
Additionally, a few other problems we 
must each face someday can easily be 
solved now, while helping with the first 
two I mentioned: what will become of 
our equipment when we tire of it, or 
leave for the land of the silent key? 
And how can we find replacements for 
the tax loopholes about the run out of 
town on the Amtrak rails? (These re¬ 
marks are addressed to dealers as well 
as the average ham.) 

I suppose we have all seen on the 
"used" shelf at the few remaining 
Amateur Radio stores some piece of 
equipment that could be put to better 
use in a shack somewhere. Perhaps 
we have a piece or two in our attic or 


garage that we haven't really been 
using in the recent past, but hesitate 
to just throw away. Maybe one of our 
senior citizens has some neat stuff that 
his or her surviving spouse will have 
some problem with disposing of in 
some coming period of distress. One 
cure would be to put that gear to good 
use now, getting the tax advantage 
now, providing a service now, and per¬ 
haps helping out some youngster get¬ 
ting started down that primrose path 
we have each delighted in following. 

There are literally thousands of appli¬ 
cations for used equipment in each of 
our hometown areas, and many of 
them are equally deserving of atten¬ 
tion; there is simply no room here to 
list them all, but a few will get your 
minds moving in the right direction. 
Rigs and associated equipment of 
appurtenances are sorely needed by 
schools, camps, Courage Handi-hams, 
Civil Defense, FEMA, DSA, National 
Weather Service, Fire and Police De¬ 
partments, and our many clubs with 
active Novice classes, among count¬ 
less others. Perhaps your donation of 
usable and serviceable equipment now 
will be just what is needed to get new 
hams on line or to provide that equip¬ 
ment needed by present-day hams to 
provide that vital service to the public 
that will keep this hobby active and 
thriving. 

Think about it now, while you can 
still do something about it, and before 
the spouse cleans house for you, or a 
good piece of equipment self-destructs 
on your shelf! 

Jerry Murphy, K8YUW 
Lakewood, Ohio 

off and on 

I recently saw a 12 VDC to 110 VAC 
power inverter that was switched on 
and off on demand by the load, 
without extra switches or wires. 

Do any of your readers have infor¬ 
mation on how this is done? 

Sam Popkin, K2DNR/7 
Mesa, Arizona 
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THE ULTIMATE CONTACT . 

MAKE IT WITH 1 ROBOT f COLOR SSTV 

1 - 1 


ROBOT RESEARCH. INC. 

7591 Convoy Court 
San Diego, California 92111 
Phone (619) 279-9490 


Step aboard the Shuttle from your shack with the 
world’s most advanced slow scan video system! 

I I 'VT'C’C I ftd' nie about how I can participate in 

I-1 -L • SSTV aboard the Space Shuttle. 


NAME _ _ CALL 

ADDRESS 


CITY/STATE 


ZIP 


















passive audio filter design 

part 1: development and analysis 


Circuits using miniature 
preferred-value components 

are adaptable 
to printed-circuit boards 


A recent article in ham radio 1 was the latest of a long 
series by W3NQN on the subject of elliptic lowpass 
audio filters suitable for Amateur constructors. It is 
mainly through the efforts of W3NQN that these filters 
have remained in the Amateur literature despite the 
proliferation of designs for active audio filters using 
operational amplifiers. 2 5 

It is surprising that active filters have become so 
popular considering the complexity required to equal 
the performance of passive designs and the disadvan¬ 
tages associated with active elements. They require 
power, produce noise, have a limited ability to handle 
large signals and have a limited upper operating fre¬ 
quency unless expensive, high-frequency devices are 
used. These disadvantages usually don't apply when 
using a passive circuit containing inductors. 

Probably the main reasons for the decline of passive 
filters are the misunderstandings surrounding the 
selection of components for them. Some of these 
misunderstandings can be explained by: 

• The lack of published designs using preferred-value 
inductors and capacitors. 

• The belief that highly accurate inductance and 
capacitance values must be used to obtain acceptable 
results. 

• The belief that only high-Q inductors are suitable 
for use in filters. 

• Ignorance of the fact that ready-wound, standard- 
value inductors are available easily and inexpensively. 

• A general phobia of winding inductors, especially 
ones with several hundred turns of wire. 


W3NQN has avoided these problems by using tele¬ 
phone-line loading coils in his designs. These loading 
coils are relatively high -Q components. Specialized 
designs have been developed which make use of the 
inductance values included in these coils, or by slight 
modifications to the inductors by removing turns. 6 

In general, the capacitance values required in a 
passive filter are non-preferred and are obtained either 
by connecting several preferred value capacitors in 
parallel or by measuring capacitors and selecting the 
required value. Designs have been published in which 
some 7 8 or all 910 of the capacitors are preferred value, 
but these are intended for RF applications in which 
the non-preferred value inductors are not too difficult 
to wind and will have a relatively high Q value. 

The question of what effect the inductor Q has on a 
filter response does not seem to have been addressed 
in the United States Amateur literature. Only two 
references that consider this question could be 
found, ,, ,,A but non-preferred values of capacitance 
and inductance were used. The results from this investi¬ 
gation were encouraging, with only a slight degradation 
in the flatness of the passband and rounding in the cut 
off region of the Butterworth, Chebyshev, and Bessel 
filters considered. 

objectives 

One aim of this series of articles is to describe my 
investigations into the use of miniature preferred value 
inductors and capacitors in several types of audio fil¬ 
ter. My goal was to use a single, unselected, inexpen¬ 
sive component for each inductance and capacitance 
value so that passive filter construction (and design, 
if the reader so wishes) can be simple for even the 
most inexperienced Amateur. Filters using these com¬ 
ponents are extremely compact and suitable for con¬ 
struction on printed circuit boards in modern equip¬ 
ment — which, unfortunately, designs using the tele¬ 
phone line loading coils are not. 

The investigations were carried out using computer 

By Stefan Niewiadomski, 29 MacKinley Ave¬ 
nue, Stapleford, Nottingham, NG98HU, England 
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effects of non-exact component values and low-0 in 
ductors would have to be accepted unless a large num¬ 
ber of inductors of various values and Qs could be 
wound — which is obviously impractical for the 
Amateur. 

I will also discuss attenuation equalizers and show 
how these comparatively simple circuits can improve 
the responses of filters made from low-0 inductors. 
I believe this is the first time these networks have been 
described in a practical way in the Amateur literature. 

Also discussed in this series of articles are some 
methods of incorporating an audio filter into an audio 
path to ensure correct matching of the filter. Other 
topics tackled are the question of how much passband 
ripple is acceptable in an audio filter used in an 
Amateur receiver, and how passband ripple and stop- 
band attenuation can be traded off to produce im 
proved overall performance. 


fig 1 The Toko inductors used in the author's filter studies. 



fig 2. Plot of {) versus frequency for (a) 22 mH Toko 10RB 
inductor; (b) ideal 27 mH inductor and 22 ohm resistor; 
and (c) Siemens 0.22/iF capacitor. 


simulations and practical tests. The simulations were 
performed on an Apple II microcomputer, using a 
BASIC circuit analysis program. ,J Circuit simulation 
programs that run on several home computers are now 
available.* 

The major advantage of using circuit simulation in 
this field is that the effects of altering component 
values and using low-0 inductors can be isolated from 
each other and investigated separately. This contrasts 
with an experimental approach, in which the combined 


components 

The inductors used in this study are the Toko 10RB 
range, manufactured from 1 mH to 120 mH with 5 per 
cent tolerance. Another range, the 10RBH, is available 
from 150 mH to 1500 mH with 10 percent tolerance, t 
These two inductor types have identical case styles. 
They are cylindrical with a diameter of 10.5 mm and 
a height of 14 mm (see fig. 1). Leads are radial with 
a 5-mm pitch, enabling an extremely compact PCB 
layout. 

Examination of a 47-mH inductor after removing its 
outer ferrite casing revealed a wire size of approxi¬ 
mately No. 40 AWG. For most of the 10RB range, the 
0 quoted' 3 is a minimum of 100 at a test frequency 
of 50 kHz. The recommended operating frequency 
range for these coils is from 100 kHz to approximately 
170 kHz 14 over which they have a sufficiently high Q to 
be considered as almost ideal inductances. 

The 0 at audio frequencies is much lower and was 
measured for a 27-mH coil from 100 Hz to over 100 kHz 
using a Hewlett Packard 4192A LF Impedance Ana¬ 
lyzer. Figure 2 shows the results obtained. At 100 Hz, 
the 0 is 1.1, rising to about 9 at 1 kHz, 24 at 3 kHz, and 
more than 50 at 7 kHz. At frequencies above 80 kHz, 
the 0 begins to tail off. as the maximum operating fre¬ 
quency of the ferrite is approached and skin effects 
in the wire become appreciable. 

Also shown in fig. 2 is a plot of the 0 of an ideal 
inductor of 27 mH with a 22 ohm resistor in series, 
which is the quoted DC resistance of the 27 mH Toko 
inductor. This model seems to be accurate at about 


•One available In the UK is sold by Number One Systems. 9A Crown Street. 
Si Ives, Huntingdon. Cambs. England. Versions are available for the BBC 
model B and Sinclair Spectrum 48K computers 

tTo order, contact Toko America. Inc.. 1260 Feehanville Drive, Ml Prospect. 
Illinois 60056 (312 297 0070) 
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6 kHz, giving worse results below 6 kHz and better 
results above 6 kHz. 

Ideally, to accurately model these inductors, a plot 
of Q versus frequency should be obtained for each 
value of inductor and the series resistance determined 
which most closely follows this plot. For the simula¬ 
tions presented here, the inductors were modeled with 
a series resistor equal to the manufacturer's quoted 
DC resistance, considering that this will give slightly 
worse results than in practice. 

The DC current flowing through these coils, particu¬ 
larly in the 10RBH range, should be kept to a minimum 
to avoid heating and core saturation. In fact, to be 
completely safe, it is better to keep the DC current at 
zero. In most applications, this is achieved by insert¬ 
ing a DC blocking capacitor in series with the input 
of the filter in which the inductors are used when there 
is a direct DC path to a potential different from the 
input source. This also has the advantage of obviating 
the danger of interaction between the DC conditions 
of the driving and terminating circuits. In most appli¬ 
cations a capacitor of 100 /*F will avoid modifying the 
response of a filter, but the value can be chosen to 
have beneficial effects, which will be discussed later. 

There are many types of capacitors suitable for use 
in audio filters. The ones I prefer are the Siemens 
B32560/1 /2 metalized polyester layer type, which are 
available in a wide range of values and are very com¬ 
pact for their capacitance*. The variation of Q with 



^Panasonic capacitors, available from Digi-Key Corp., P.O. Box 677, Thief 
River Falls, Minnesota 56701, (1-800-344-4539) may be substituted. —Ed. 
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frequency of a 0.22/iF B32560 capacitor is also shown 
in fig. 2. This capacitor maintains a Q of more than 
100 at frequencies up to 10 kHz and can be accurately 
modeled as a pure capacitance at audio frequencies. 
These capacitors can be obtained with a 5-percent tol¬ 
erance and 7.5-mm lead pitch. These are used here. 

low-pass filters 

The most popular filter for audio low-pass applica¬ 
tions is the elliptic or Cauer filter, named for the Ger¬ 
man network theorist who developed the mathematics 
associated with its characteristics. An excellent intro¬ 
duction to elliptic filters is given in reference 15, but 
many of W3NQN's articles include descriptions of the 
terminology of these filters and their fundamental char¬ 
acteristics. A brief resume of these points is given in 
the Appendix. 

The first design considered here is the five-branch 
low-pass whose circuit is shown in fig. 3. Figure 3A 
shows ideal inductors and fig. 3B shows a resistor in 
series with each inductor to simulate their losses. The 
specification for this filter is: 

passband ripple (A p ) IdB 

stopband minimum attenuation (A s ) 50 dB 

ripple cutoff frequency (f Ap ) 3000 H 2 


start of stopband frequency (f As ) 4221 Hz 

source impedance 500 ohms 

load impedance 500 ohms 

From now on, I will refer to this filter as the 1-dB/50- 
dB filter, indicating its passband ripple and minimum 
stopband attenuation; this terminology will also be 
used for the other low-pass filters described later. 

Table 1 shows the component values for the 1-ohm, 
1-rad/sec prototype, 16 the exact values for the filter 
scaled to 500 ohms and 3 kHz, and the rounded values 
both with and without resistors to simulate the lossy 
real inductors. Each capacitor and inductor has simply 
been rounded to its nearest E12 series preferred 
value.* 

The simulation and practical results for this filter are 
shown in figs. 4, 5, and 6. Three sets of graphs have 
been plotted so that the axes for each set can be 
chosen to show the maximum detail in the passband. 


‘Capacitors are commercially available in several series of preferred values, 
two of which have designations of E12 (with a 10 percent tolerance) and E24 
(with a 5 percent tolerance), (16A). The reciprocal of the E-number is the 
power to which 10 is raised to give the step multiplier for that particular series. 
For example, for the E12 series, the step multiplier is 10*(1/12l or 
10*0.083333 = 1.2115. The sequence of the series is therefore 10, 10 • 
1.2115 = 12, 12 • 1.2115 = 15, 15 • 1.2115 = 18, 18 • 1.2115 = 22. 
22 + 1.2115 = 27, etc. - Ed. 



fig. 5. Transition band (and part of stopband) response of 1-dB/50-dB 5-branch 3-kHz elliptic low-pass filter, showing simu¬ 
lation and practical results. 
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fig. 6. Stopband response of 1-dB/50-dB 5-branch 3-kHz elliptic low-pass filter, showing simulation and practical results. 


transition band and stopband. I have used the term 
"transition band" to describe the response between 
the ripple cutoff frequency (fA p ) and the start of stop- 
band frequency (f As ). Many authors include this 
region in the stopband, but it was convenient for me 
to divide the total response into three regions, and the 
middle region seems most appropriately to be de¬ 
scribed as the transition band. 

Curve a on figs. 4, 5, and 6 is the simulated 
response of the filter with theoretical values and ideal 
inductors (table 1, column 2). The response meets the 
1-dB passband ripple (A p ), 3-kHz ripple cutoff fre¬ 
quency (fA s ), 4221-Hz start of stopband frequency 

Ma s ) and 50-dB minimum stopband attenuation (A s ) 
specifications. The calculations carried out to scale the 
1-ohm, 1-rad/sec values (table 1, column 1) to 500 
ohms, 3 kHz (table 1, column 2) are therefore correct. 
The frequencies of infinite attenuation in the stopband, 
f2 and f4, are 6480 Hz and 4378 Hz. These are the reso¬ 
nant frequencies of the parallel tuned circuits L2/C2 
and L4/C4 respectively. 

Curve b in figs. 4,5, and 6 is the simulated response 
of the filter with rounded values (table 1, column 3). 
The passband ripple has increased, but by less than 
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table 1. Component values of 1-dB/50-dB five-branch elliptic low-pass filter. 500 ohm. 3-kHz values obtained by multiply 
ing 1 ohm. 1 rad/sec values by 1.061 x 10 ’ for capacitors and 2.653 x 10 ’ for inductors. 



column 1 

column 2 

column 3 

column 4 


1 ohm. 

500 ohm. 3 kHz 

500 ohm. 3 kHz 

500 ohm. 3 kHz 


1 rad/sec 

theoretical value. 

rounded value. 

rounded value. 

component 

value 

ideal inductors 

ideal inductors 

real inductors 

Cl 

1.933 F 

0 2051 nF 

0.22 /.F 

0 22 /iF 

C2 

0.223 F 

0.0237 ,,F 

0.022 ^F 

0.022 m F 

C3 

2.392 F 

0 2538 ,.F 

0.27 /iF 

0.27 /iF 

C4 

0.626 F 

0.0664 M F 

0.068 /iF 

0.068 /iF 

C5 

1.635 F 

0.1735 /iF 

0.18 /iF 

0.18 /iF 

L2 

0.963 H 

25.5 mH 

27 mH 

27 mH 

L4 

0.750 H 

19.9 mH 

18 mH 

18 mH 

R2 

— 

0 ohms 

0 ohms 

22 ohms 

R4 

— 

0 ohms 

0 ohins 

17 ohms 


0.5 dB; there has also been a slight decrease in the 
ripple cutoff frequency. In the transition band, close 
agreement with the unrounded value response is 
found. The frequency at which the stopband minimum 
attenuation is first achieved (f/v ) is now 4330 Hz 
rather than the original 4221 Hz. The frequencies of 
infinite attenuation are now 6530 Hz and 4550 Hz, re¬ 
flecting the change in resonant frequencies of L2/C2 
and L4/C4 because of their value changes. One inter¬ 
esting result of the component changes is that the 
minimum stopband attenuation is now approximately 
53 dB, rather than 50 dB. Though not shown in fig. 
6, this value is maintained beyond 10 kHz. This in¬ 
crease in stopband attenuation seems to be a result 
of the increase in passband ripple, since these two 
parameters can be traded off at the design stage. 

Curve c in figs. 4. 5. and 6 is the simulated response 
of the filter with rounded values and real inductors 
(table 1, column 4). The filter now exhibits non-zero 
insertion loss at all frequencies (having a value of about 
0.3 dB at 100 Hz) and increased passband ripple. Other 
effects of the low-(7 inductors are the smoothing of 
the final passband ripple and a gradual, rather than 
a sharp, transition from the passband into the trans¬ 
ition band. The frequencies of high attenuation in the 
stopband are the same as those of the rounded values, 
ideal inductors' response (curve b), but the attenua¬ 
tions are no longer infinite. They are approximately 63 
dB at 4550 Hz and 78 dB at 6530 Hz. The minimum 
stopband attenuation is similar to that shown by curve 
b, being approximately 53 dB. 

Curve d in figs. 4, 5, and 6 shows the measured 
response obtained from the real filter constructed with 
the values of table 1, column 4. These results were 
obtained using a Hewlett Packard 3585A Spectrum 
Analyzer, which enables filter response measurements 
to be made very easily. Curve d shows close agree¬ 
ment with curve c, indicating that the simulation 



fig. 8. Experimental five-branch elliptic low-pass filter. 


method was largely valid. The passband response is 
slightly better than simulations indicated, probably 
because the inductors have a higher Q than the simple 
simulation model produces. (Remember, this was seen 
from the measured Q values plotted in fig. 2.) Differ 
ences in the transition band and stopband response 
are probably because of the real components having 
values slightly different from their nominal values. The 
value of high attenuation attained by the practical filter 
at 4670 Hz is similar to that of the simulated filter (ap¬ 
proximately 63 dB), but is approximately 5 dB less than 
the simulated filter at 6530 Hz. Minimum attenuation 
in the stopband is still a healthy 53 dB. This attenua¬ 
tion has been measured beyond 10 kHz, and remains 
at greater than 50 dB to more than 30 MHz. 

Before I comment on the significance of the 
changes in performance between the theoretical and 
the final, practical filter, I would like to show the 
method used to construct this filter and the results ob¬ 
tained from a more complex low-pass design. 

Figure 7 shows the PCB foil pattern and compo¬ 
nent layout used for this practical filter. The layout 
follows the schematic of the filter, with the output as 
far from the input as possible. A good ground plane 
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is maintained by etching away only the minimum 
amount of copper possible. The small amount of ex¬ 
tra capacitance between each circuit node and ground 
is insignificant when compared with the capacitors. 
The ground plane gives low-impedance ground return 
paths and helps isolate the output from the input. If 
required, the filter can be made even more compact 
than my layout indicates. The ferrite caps over the 
Toko coils are such that they can be positioned very 
close to each other without any coupling effects. Strip- 
board can also be used for construction without any 
drastic effects on performance. Figure 8 shows a 
photograph of this filter. 

Figure 9 shows the schematics for a seven-branch 
elliptic low-pass filter, with and without the resistors 
to simulate the real inductors. The specification for this 
filter is: 


passband ripple (A p ) 

0.18 dB 

stopband minimum attenuation (A s ) 

50.1 dB 

ripple cutoff frequency (f Ap ) 

3000 Hz 

start of stopband frequency (f As > 

3500 Hz 

source impedance 

500 ohms 

load impedance 

500 ohms 


Table 2 shows the component values for the 1- 
ohm, 1-rad/sec prototype; 17 the exact values scaled 
to 500 ohms, 3 kHz; and the rounded values both with 
and without resistors to simulate the lossy real induc¬ 
tors. Again, each component has been rounded to the 
nearest E12 preferred value. Note that in the case of 
C4 and L4, both have been rounded downward, so we 



should expect a larger than average shift in the f4 fre¬ 
quency. If the peaks in stopband attenuation are being 
used in a particular application to obtain more than 
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the minimum stopband attenuation at particular fre¬ 
quencies, then it is best to round the tuned circuit 
elements in the filter in opposite directions. The fre¬ 
quencies of these peaks can be placed accurately by 
rounding only the inductor values and then selecting 


or paralleling capacitors to obtain the desired 
resonances. 

The simulation and practical results for this filter are 
shown in figs. 10, 11, and 12. I will not describe the 
responses in as much detail as for the 1-dB/50-dB low- 


table 2. Component values of 0.18-dB/50.1-dB seven-branch elliptic low-pass filter. 500 ohm, 3-kHz values obtained by 
multiplying 1 ohm, 1 rad/sec values by 1.061 x 10 -7 for capacitors and 2.653 x 10for inductors. 



column 1 

column 2 

column 3 

column 4 


1 ohm. 

500 ohm, 3 kHz 

500 ohm, 3 kHz 

500 ohm. 3 kHz 


1 rad/sec 

theoretical value. 

rounded value. 

rounded value. 

component 

value 

ideal inductors 

ideal inductors 

real inductors 

Cl 

1.183 F 

0.1255 ^F 

0.12 v.F 

0.12 pF 

C2 

0.1853 F 

0.0197 pF 

0.018 h F 

0.018 pF 

C3 

1.535 F 

0.1629 /»F 

0.15 /iF 

0.15 tiF 

C4 

0.9576 F 

0.1016 nF 

0.1 /iF 

0.1 pF 

C5 

1.307 F 

0.1387 fiF 

0.15 /iF 

0.15 fiF 

C6 

0.6755 F 

0.0717 aF 

0.068 pF 

0.068 m F 

C7 

0.8543 F 

0.0906 )iF 

0.082 nF 

0.082 fiF 

L2 

1.203 H 

31.92 mH 

33 mH 

33 mH 

L4 

0.7482 H 

19.85 mH 

18 mH 

18 mH 

L6 

0.8217 H 

21.80 mH 

22 mH 

22 mH 

R2 

— 

0 ohms 

0 ohms 

26 ohms 

R4 

— 

0 ohms 

0 ohms 

17 ohms 

R6 

_ 

0 ohms 

0 ohms 

19 ohms 



fig. 11. Transition band (and part of stopband) response of 0.18-dB/50.1-dB 7-branch 3-kHz elliptic low-pass filter, showing 
simulation and practical results. 
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pass filter; the graphs speak for themselves. The 
scaled, theoretical value response meets the filter 
specification exactly. As before, the rounded values, 
ideal inductor response is very similar to that of the 
the theoretical values apart from an increase in pass- 


band ripple (especially close to the cutoff frequency), 
a shift in the f2 frequency from 3500 Hz to 3751 Hz, 
and a corresponding shift in the initial 50.1-dB attenua¬ 
tion frequency (f A$ ). The minimum stopband attenua¬ 
tion is approximately 52 dB. 


table 3. Component values of 0.18-dB/81-dB seven-branch elliptic low-pass filter. 500-ohm, 3-kHz values obtained by 
multiplying 1 ohm, 1 rad/sec values by 1.061 x 10 -7 for capacitors and 2.653 x 10 -2 for inductors. 



column 1 

column 2 

column 3 


1 ohm 

500 ohm, 3 kHz 

500 ohm, 3 kHz 


1 rad/sec 

theoretical value. 

rounded value. 

component 

value 

ideal inductors 

real inductors 

Cl 

1.280 F 

0.1358 /iF 

0.15 /*F 

C2 

0.065 F 

0.0690 /iF 

0.0068 m F 

C3 

1.943 F 

0.2062 

0.22 ^F 

C4 

0.3079 F 

0.0327 jtF 

0.033 /iF 

C5 

1.837 F 

0.1949 ftF 

0.18 ,iF 

C6 

0.2183 F 

0.0232 m F 

0.022 (if 

C7 

1.145 F 

0.1215 >iF 

0.12 n F 

L2 

1.321 H 

35.05 mH 

33 mH 

L4 

1.183 H 

31.38 mH 

33 mH 

L6 

1.157 H 

30.70 mH 

33 mH 

R2 

- 

0 ohms 

26 ohms 

R4 

— 

0 ohms 

26 ohms 

R6 

— 

0 ohms 

26 ohms 















EXTRA TERRESTRIAL 



NO, NOT BUG-EYED MONSTERS. NOT CUDDLY 
LITTLE EXTRA TERRESTRIAL CASTAWAYS, EITHER. 
WE MEAN EXTRA TERRESTRIAL RELAY TOWERS. 
LOTS OF EXTRA ONES. GOVERNMENT SOURCES 
PREDICT A 60-80% INCREASE IN LAND BASED 
USAGE OF THE 3.7 TO 4.2 GHz OVER THE NEXT 
TWO YEARS. JUST ONE NEW RELAY TOWER IN 
YOUR AREA CAN MEAN HUNDREDS OF 
CUSTOMERS WHOSE SYSTEMS ARE AFFECTED. 
WHO DO THEY TURN TO FOR HELP? YOU, THAT'S 
WHO. YOU CAN BE READY TO MEET (AND PROFIT 
FROM) THE CHALLENGE BY ARMING YOURSELF 
NOW WITH INFORMATION ON THE LATEST IN TEST 
EQUIPMENT AND FILTERING PRODUCTS FROM THE 
LEADERS IN THE BATTLE AGAINST T.l. 


FOR INFORMATION, CONTACT YOUR DISTRIBUTOR OR: 



PHANTOM 



16840 JOLEEN WAY, BLDG. E. 
MORGAN HILL, CA 95037 
(408) 779-1616 


"THE BREAKTHROUGH SPECIALISTS" 
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normalized start of stopband angular frequency of 
1.624 radians/second. 

Detailed simulation results for this filter are not given 
here and I have only shown the practical results when 
the layout of fig. 13 was used. These results are 
shown in fig. 15. 

As we expected, the actual passband response has 
greater ripple (exceeds the 0.18 dB theoretical value) 
and has rounded comers. The insertion loss at 100 Hz 
is approximately 0.4 dB. Stopband attenuation shows 
a minimum of approximately 80 dB above the meas¬ 
ured (f a s ) of 4900 Hz. The two maxima of stopband 
attenuation below 10 kHz occur at approximately 5000 
Hz and 6060 Hz, with values of 86 and 92 dB respec¬ 
tively. A further maximum of 93 dB occurs at 10,760 
Hz. 

This example shows that despite the use of low-Q 
inductors, high stopband attenuation can still be 
obtained if required in a particular application. 
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appendix 

elliptic low-pass filter terminology 

The schematic of a five-branch elliptic low-pass filter is shown in 
fig. AKA). The ideal response of this filter is shown in fig. A1 (B). 



Some of the terms used in describing elliptic filters are explained 
below. 

• Passband ripple. A variation in the passband attenuation be¬ 
tween zero and some maximum value, A p . The number of half 
cycles of ripple is equal to the number of branches of the filter. 

• Minimum stopband attenuation. The value of stopband attenu¬ 
ation, designated A s , below which the attenuation never falls having 
once achieved this value. 

• Maxima in stopband attenuation. Frequencies within the stop- 
band region, designated f2 and f4, at which the attenuation is infinite 
due to the resonances of L2/C2 and L4/C4 respectively. 

• Ripple cutoff frequency. The frequency, designated fa p , at 
which the attenuation first exceeds the A p value. 

• Start of stopband frequency. The frequency, designated f* s , 
at which the attenuation first exceeds the A s value. 

Tables of component values for filter designs usually give normal¬ 
ized values; that is, values which produce a filter with source and load 
impedance values of 1 ohm and a cutoff frequency (angular) of 1 rad/ 
sec. To obtain practical component values for impedance of R ohms 

D 

and a cutoff frequency of f Hz, multiply all inductor values by 
and all capacitor values by P 
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More Details? CHECK-OFF Page 158 


ICOM 

SPKCIAL 

IC-745 

$789.00 


t I* 


Authorized Dealers For 


KENWOOD a 


ICOM 


KENWOOD 

SPECIAL 

NEW 

TS-940S 

with automatic 
tuner 

$1765.00 


Also displaying the popular accessories needed to complete a HAM STATION 

ARRL PUBLICATIONS • AEA PRODUCTS • AMPHENOL 
_ • ALPHA DELTA • ASTRON • AUSTIN ANTENNAS • AY ANTI 

• BELDEN • BENCHER • B & W • DAIWA • HAM-KEY 

• HUSTLER • ELM • LARSEN • MIRAGE • ROHN 

• TEI.EX/HY-GAIN • VIBROPLEX • WELZ • ETC. 

OPEN SIX DAYS A WEEK 


Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
17« miles from Rte. 495 (Exit 31) toward Groton, Mass. 


POPULAR PA 19 
Wideband Preamp 


Over 8,000 sold 
0.5 - 200 MHz 
19 dB gain 
50 (1 in/output 

For receivers, counters, transmitter 
amp stages 

Built, tested & ready-to-go 


ONLY $9.95 + $1 shipping 


NEW POCKET SIZED 
500 MHz Freq. Counter 


Fits in your shirt pocket 
Uses 1 9-volt battery 
4 digit LEO readout. 6 digit resolution 
1 MHz 500 MHz 

Great addition to shack and toolbox 


to you with its patented design. 

For the ultimate ‘‘on the ground" 
service and antenna installation, 
a RQHN "Fold-Over" Tower is your 
besf buy. Your safety comes first with 
"Fold-Over.” For complete details write: 


^ 140 ONLY $34.95 + $2 shipping 


DIGITREX 

1005 BLOOMER 
ROCHESTER, Ml 48063 

















John J. Meshna Jr:, Inc. 


P. O. Box 62 19 AUerton St EL Lynn, Ma. 01904 Tel: (617) 595-2275 
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COMPUTER TERMINAL BUILDING BLOCK $50.00 

This is a great beginning for a computer terminal. It is a brand new, Panasonic, 9 ” 

TTL input monitor complete with its own self-contained, switching power supply, 
and a removeable (four screws) triple output power supply. The whole assembly 
runs on I 1 5/230 V, 50/60 Hz. Now for some specifics: 9 ” green phosphor, TTL 
input monitor, attached regulated 12VDC, 1.5 A power supply used exclusively to 
run the monitor and an attached triple output switching power supply with outputs 
of 5 VDC @ 3.5 A, +12 VDC 500 ma, and -12 VDC«*500ma. The assembly has 
mounting feet and should be a snap to make a case for. Comes with hook up data. 

New, factory boxed. We are offering this to you 4 ways: 

• COMPLETE SET-UP AS SHOWN, including monitor, low voltage supply and 

triple output supply. SPL-116-38, 14 Lbs., $50.00, 5/S225.00 

• TRIPLE OUTPUT SUPPLY ONLY, SPL-11 7-38 , 3 Lbs. $15.00 

• 9 ” MONITOR ONLY, (you supply low voltage input) SPL-11 4-38 , 10 Lbs. $25.00 
. 9" MONITOR W/LOW VOLT AGE.SUPPLY ONLY, SPL-l 15-38, 12 Lbs. $40.00 


Green phosphor CRT 
+5, +12.-12VDC Supply 



Monitor Chassis 
w/Display Board 


SEAGATE TECHNOLOGY ST 506 5'/+” HARD DRIVES 

The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology for 
, reliable storage of up to 5 megabytes of formatted data. Some features of this very popu¬ 
lar drive are: 5 megabit/second data transfer rate, simple floppy like interface, high speed 
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical 
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the 
same as used on many home personal computers. Each drive is checked out prior to ship¬ 
ment. Comes with data. Only a few on hand, so order early. 

ShDg.wt.81b. ST-506 £30*90 REDUCED 1 now only $175.00 

TI 99/4A Owners: We are in the process of developing a Winchester Hard Drive 
subsystem for the Texas Instruments 99/4A. Please call or send SASE for further info. 


1/2 Height 1 MEGabyte Disc Drives 

Here we go with another blockbuster buy on disc drives which should 
make the competion’s head spin! We are offering brand new, Mitsubishi 
no. 4853, 1 /2 height, 1 megabyte, mini floppy disc drives. These drives 
are beautiful. They are fully Shugart 34 pin compatible. All are double 
side, double density, 80 tracks per side units. Each runs on +5 vdc, .5 A 
and -PI 2 vdc, .7 A. Just the drives to use with your IBM, Sanyo or other 
computer. Each order will come with schematics and pin out data. 

SPL-8 5C-35 $175.00 each $175.00 each, 2/8325.00 , 5/5725.00 

New, 75 watt power supply. +5vdc 5.5amps, +12vdc 4amps, -12vdc .3amps 
115/230 input Made by Gl, fully enclosed, with schematic. 

Shpg. wt 4 lb. PS-10 $50.00 




HIGH POWER SURVEILLANCE IR SCOPE 



This Infra-Red scope was designed specifically for long range surveillance 
use. The builtMd, totally invisible, 50 watt halogen lamp IR source is 
coupled with a premium grade type 6032 image converter tube, 265mm 
f4 .2 lens, and 1 6 power military spec., color corrected eyepiece make 
this an ideal unit for viewing of clandestine activities or animals. The 
scope is capable of detection at more than 300 feet, recognition at 
300 feet and positive facial identification at 1 50 feet. It runs on 
1 2 VDC which makes it ideal for mobile use. It comes with a remove¬ 
able hand grip which allows for tripod mounting, 2 power cords for 
cigarette lighter or battery terminals, instructions and a 90 day 
warranty. Listed below are accessories which make this a very 
versatile instrument. The scope and accessories are new and guaran¬ 
teed functional. Net wt. 5-1/4 Lbs. 

IR Scope part no. ELD Shpg. Wt. 7 Lbs. $735.00 ea. 


ACCESSORIES: 

12 VDC GELL BATTERY for above. Shpg. Wt. 6 Lbs. $35.00 

BIOCULAR EYEPIECE which can be used in place of the standard 
eyepiece. This allows the scene being produced by the IR viewer 
to be seen by the operator up to 4 ft away. 2 Lbs. $89.95 


MALE "T" f 1.6 CAMERA DAPTER for SLR cameras 

Shpg Wt. 1 Lb. SI 29.00 

MALE "C" to FEMALE "T" ADAPTER for CCTV, requires use 
of above male "T" f 1.6 adapter. Shpg Wt. 1 Lb. $29.95 


Free 72 page catalogue available or lend $1.00 for 1st 

Phone 1617) 595-2275 to place your order by phone. 

1 

■■ mm i 

class service to P. O. Box 62 E. Lynn, Ma. 01904. 

MC, VISA, or American Express charge cards accepted. 

AAo*»^Cord ■ 

- v - 'I 
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adjusting SSB amplifiers 


Use a tuning pulser 
for added safety 
and linearity 

How many times have you had your on-the-air con¬ 
versations interrupted by someone who's more than 
5 kHz from the frequency you're using? I can't 
remember how many times this has happened to me. 

Splatter is rude and unnecessary. It ought to be 
against FCC rules — but it isn't. Part 97 of the Amateur 
Radio Rules states, in 97.73, (under "purity of emis¬ 
sions," paragraph d) that spurious radiation causing 
harmful interference to the reception of another radio 
station is against the rules, and that the licensee 
responsible for it may be required to eliminate the inter¬ 
ference. At first this sounds good, but there's a note 
that explains that they're only talking about the gar¬ 
bage that slips outside of the Amateur band. In other 
words, if an operator on 14,275 kHz splatters ±50 
kHz, he's in compliance with Part 97 because his spur¬ 
ious emissions inside the Amateur Radio bands are 
specifically exempted by the note that follows para¬ 
graph d. If the same splattering station were to move 
up to 14,310 kHz, the splatter would extend beyond 
the Amateur band and a violation of the rules would 
occur. 

It seems, then, that the only way to avoid stations 
who splatter would be to operate near the band edge 
with a clean signal. Dirty stations operating in this area 
are likely to spill over the band edge and receive FCC 
citations. 

The most common cause of splatter is a mis-ad- 
justed "linear" amplifier. Linear amplifiers are far from 
foolproof; in fact, they're easy to operate non-linearly. 


There are many different settings of the tune and load 
controls, and only one combination will represent the 
best compromise between linearity and power output. 

Without a doubt, the two-tone test, used in con¬ 
junction with an oscilloscope, is the best method of 
adjusting a linear amplifier. Unfortunately, the two- 
tone generator and a good oscilloscope cost more than 
many linear amplifiers. 

A second method is the single-tone test. This in¬ 
volves inserting a single frequency — usually with the 
CW mode on the transmitter, or transceiver — at the 
maximum carrier level, and adjusting the linear ampli¬ 
fier for maximum power output by alternately adjusting 
the plate-tune and load controls. This method can be 
improved if the loading control is increased (for less 
capacitance) slightly beyond the point where the 
power peaks. At this point the linearity will be im¬ 
proved and the power output drops, just perceptibly. 
But this method places a terrible strain on the amplifier 
tubes and power supply. If the operator makes an error 
during this procedure, the tubes are likely to be dam¬ 
aged because the duty cycle is 100 percent. 

Another problem with the single-tone test is that the 
average amplifier power supply is not designed to 
supply the 2500 watts of key-down power needed for 
the legal output of 1500 watts, assuming a typical effi¬ 
ciency of 60 percent. The average table-top 1500 watt 
output linear amplifier appears to have a 600 watt CCS 
plate transformer. This is completely satisfactory in 
SSB service, but it is not intended for full throttle 
single-tone tune-up. 

Reducing the carrier level on tune-up would reduce 
the strain, but reduced carrier level results in reduced 
peak plate current in the amplifier tubes. Because peak 
plate current and peak AC plate voltage determine the 
plate load impedance, altering one would upset the 

By Richard Measures, AG6K, 6455 La Cumbre 
Road, Somis, California 93066 
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EDGE 
CONNECTORS 

ALL ARE 156 SPACING 

_^LXSHiiOSS\i | 

'^TTWitninrm mmnnmrr 
22/44 EDGE CONNECTOR 
PC style $2.00 each 

10 tor $18.00 

22/44 EDGE CONNECTOR 

solder lug $2.50 each 

style 

28/58 EDGE CONNECTOR 
PC style $2.50 each 

10 for$22.00 

36/72 EDGE CONNECTOR 
PC style $3.00 each 

43/86 EDGE CONNECTOR 
PC style $4.50 each 


TRANSISTORS 



2N706 

2N2222A 

PN2222A 

2N2904 

2N2B04 

2N2905 

MJ2955 

2N3055 

PMD 10K40 

TtP 121 

TIP 125 


4 for $1.00 

3 for $1 00 

4 for $1.00 
3 for $1.00 
3 for $1.00 
3 for $1.00 

$1.50 

$1.00 

$ 1.00 

754 

75« 



MINI-BOX 



DB-15 PLUG 
DB-15 SOCKET 
DB-T5 HOOD 
DB-25 PLUG 
OB-25 SOCKET 
DB 25 HOOD 


C TS Model 8B3079 
8 ohms coil 
3 0 oz ferrite magnet 
Typical response range 
100- 10 000 hz 
Power rating 15 watts max 
Drilled to mount line 
matching transformers 


CASE OF 
8 SPEAKERS 
$32 00 


PARALLEL 

PRINTER 

CONNECTORS 



TRANSFORMERS 


5.6 volts @ 750 ma. 
6 volts <§ 150 ma. 

12 v.c.t. @ 200 ma. 
10 volts @ 650 ma. 
ifl volts @ 1 amp 
24 v.c.t. @ 200 ma. 
24 v.c.t. @ 400 ma. 
28 v.c.t. @ 15 amps 
30 v.c.t @2 amps 


WALL 

TRANSFORMERS 

alt plug directly 
into 120 vac ' 

outlet Jt ] 


4 VDC @ 70 ma ^ $2.00 

6 VAC @ 500 ma. S3.50 

6 VDC @ 750 ma. $6.50 

9 VDC @ 500 ma. $5 00 

12 5 VAC® 265 ma $3 00 

24 VAC @ 250 ma. $3 00 

MULTI-VOLTAGE @ 500 ma. 
3,4Va,6,7V»,9 or 12 VDC $7.50 


Solder style 36 
pin used on par¬ 
allel data cables 


MALE CONNECTOR 
$5.50 each 

FEMALE CONNECTOR 
$5.50 each 

I.D.C. CONNECTORS 

Will press tit on 
standard ribbon cable 
DB-25 PLUG 56-25 

OB-25 Socket *6.75 

36 PIN MALE 55.50 

36 PIN FEMALE 55.50 


TWIST-LOCK 

CONNECTOR 



TWO WIRE 


6 18/2SPT-1 flat 3for$1.00 1 

6 18/2 SPT-2 flat 


6 16/2 SJ1 round $125 each 1 

THREE WIRE 


6 18/3 flat $1.50 aach 

8 16/3 round $2.00 each 

8 16/3 round $4.00 each 

COMPUTER 

GRADE 

CAPACITORS 

1 

2,000 mfd.200 VDC 

144 DIA x 6 HIGH 

$2.00 

3,600 mfd. 40 VDC 

m DIA x 344' HIGH 

$1.00 

6,400 mfd. 60 VDC 

I 3 * DIA x 4’/* HIGH 

*2 50 

9,700 mfd. 50 VDC 

DIA x4'/ 2 ” HIGH 

$3.00 

31,000 mfd. 15 VDC 

114 DIA x 4 HIGH 

72,000 mfd. 15 VDC 

$2.50 

2 DIA x 4-Va HIGH 

$3.50 

185,000 mfd. 6 VDC 

2V 2 DIA x 4V? HIGH 

$1.50 


RELAYS 

5 AMP SOLID STATE 


Tl SWITCHING POWER SUPPLY 


Compact, well-regulated switching power supply 
designed to power Texas Instruments computer 


equipment. 

INPUT: 14 - 25 vac @1 amp 
OUTPUT I2vdc @350 ma 
5 vdc <8> 1 2 amp 
— 5 vdc @ 200 ma. 
SIZE: 43/« x4'/ 4 x IV high 




~ 5 vdc @ 200 ma. i oY) 1 

SIZE: 4 3 'a x 4 Va x 1 high * 500 ® ach b VT-.J—. 


13.8 VDC REGULATED POWER SUPPLY 

////W////'wA These are solid state fully regulated 13 8 vdc 
power supplies Both feature 100% solid state 
ft////////// ft construction, fuse protection and LED power 
indicator U L listed 

2 amp constant. 4 amp surge $16.00 each 

3 amp constant. 5 amp surge $25.00 each 



I Heavy-duty 6 |ac * Designed to provide a steady ■ 5 

phenolic project box with cover ancf vc j c ^ ^40 ma from a battery 
screws 2 3 * X iv 2 “ X 1 V»‘ suppTy of 3 5 to 6 25 volts 


supply of 3 5 to 6 25 volts 
2’/, h x V/ lfc x 1"/. h 

$1.50 each 


rii^ .iMriingEia 

LOS ANGELES. CA STORE 
905 S Vermont Ave 
? 13 380 8000 
VAN NUYS, CA STORE 
6228 Sepulveda Blvd 
818 9971806 


MAIL ORDERS TO 

PO BOX 20406 

Los Angeles. CA 90006 

TWX 5101010163 ALL ELECTRONIC 
EASYLINK MBX 6288/748 



2K10 TURN 

MULTI-TURN POT 

F ‘ SPECTROL 

* #MOD 534 7161 

$5.00 EACH 


BUZZER 


Star #SMB-06L 
6 vdc 

TTL compatible 

$1.00 each 
10 far $9 00 


SOUND 
AND VIDEO MODULATOR 
FOR T.I. COMPUTER 


T.l. # UM1381-1 Designed for use with TI com- Etn $# 99XM182 low 
puters Can be used with video sources. Built-in noise fan Measures 
A/B switch Channel 3 or 4 selection switch 3H> square x 1 deep 

Operate on 12 vdc Hook-upd-agramincluded ?i cfm ?3db I700rpm 

$10.00 EACH SPECIAL PRICE . $12.50 each 


8 RA. SPEAKER 

C TS Model8B3079 $5 00each 




Heinemann Electric jiw 
# 101-5A-140-5AMP VT 
CONTROL 3-32 vdc | 
LOAD 140vac Samp 
SIZE 2 x 1 x 44 h 


ULTRA-MINIATURE 
5 VDC RELAY 

Fujitsu # BsSSj I 

FBR211NED005M20 I 

High sensitivity T 

COIL 120 ohms ] 

CONTACTS- lamp 
Mounts in 14 pin DIP socket 
$1.25 each 
10 for $10.00 

MINIATURE 
6 VDC RELAY 

Aromat #RSD-6V 
Super Small v J 

S PD T relay If I*, r xTC 

GOtdcoibait TTM I 

contacts rated 

t amp <§) 30 vdc Highly sensitive. 
TTL direct drive possible 120 ohm 
coil. 

Operate from 4 3 - 6 vdc. 

COIL 120 ohms 

1 7,6 X "/ ,/K 7, 0 

$1.50 each 10 for $13.50 


13 VDC RELAY PSg, 

CONTACTS S PN C 
10 amp @ 120 vac 
Energize coil to pMSgczr 

open contact py* 

COIL 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 


4PDT RELAY 

14 pm KH style IrKSTJ 

3 amp contacts I^IL rJ 

USE D bul fully C23# 

tested $1.70 each 
Specify coil voltage desired 
Either 24 vdc or 120 vac 
LARGE QUANTITIES AVAILABLE 
SOCKETS FOR KH RELAY 
75< each 


SNAP ACTION 
SWITCH 


Cherry elect #E-21. N O or N C 
0 1A contacts Suitable for alarms 
and other low energy circuits 
t Vj lever 

454 EACH 10 FOR $4.20 


^ * A $75.00 VALUE* 
• ONLY $27501 • 


‘SPECIAL PRICE* 
DUAL L.E.D. DISPLAYS 


560 high. 7 segment LED read 
outs. Mount in 24 pin DIP 
sockets 

MAN-5640 orange, c c 75* each 
FND-5148 reo c c 75* each 

DL-527 red, c a. 75* aach 

3V2 SPEAKER 

E Sohm 

8oz magnet 
4" diagonal 
nounting centers 

$2.50 each 10 for $20.00 

SPRING LEVER 
TERMINALS 

Two color re- r * 

coded - . 

terminals on a „ fS • 

sturdy 244 x '41 

3 3 /4 bakelite ± « 

plate 

Great for speaker enclosures or 
power supplies. 

$1.00 each 10 for $9.00 


TV REMOTE 
CONVERTER 

Enhance the versatility of your 
video equipment Converts cable 
TV stations to channel 2 or 3 Use 
with standard TV antenna to give 
your TV remote tuning capability 
Converter operates on 115VAC 
36 channel selector with fine tuning 
on 25 ft cord Not a decoder. 


New, stereo cassette mechanism. 
Includes record/playback and 
erase heads. 2-12VDC motors, 
drive belts, pulleys. 3-12VDC 
solenoids, pinchwheels and other 
mechanical parts These parts, 
used on other current model 
decks, would cost several times 
our selling price if purchased 
separately Build your own audio 
or data recorder or use for spare 
parts 5W X 3v 2 - X 3v«: 

$7.50 EACH 2 FOR $12.50 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 


S.RD.T. 

(on-on) 

PC style 
non-threaded ^ 
bushing. M 

75* each f- 

10 for $7.00 V 

S.RD.T. 
(on-off-on) 

PC style 
non-threaded t 

bushing ■ 

75* each f 

10 for $7.00 (I 


terminals A 

$1.00 aach 
10 for $9.00 Yfc 
100 for $80.00 


$1.00 each nrri 
10 for $9.00 v u 
100 for $80.00 


S.RD.T. 

(on-ofl-on) 

Solder lug 
terminals. 1 

$1.00 aach C 
10 for $9.00 1 

100 for $80.00 


D.RD.T. j 
(on-on) if 

Solder lug 
terminals IfijsS 

$2.00 each OJ 
10 for $19.00 ti$l 
100 for $180.00 


STANDARD JUMBO 
DIFFUDEDTIVa 

RED 10 tor *1.50 
100 for *13.00 
GREEN 10 for $2.00 
100 lor *17.00 
YELLOW 10 for $2.00 
100 for $17.00 

^ FLASHER LED 

■ 5 volt operation 

B red jumbo T14* A 

[T size 81.00 each 


jumbo T 14n size I 

2 for $1.70 j I 

LED HOLDERS e a. 

Two piece holder 
for jumbo LED 

10 for 65* 100 for $5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 
indicator Clear pah 

4 for $1.00 


TOLL FREE ORDERS ONLY QUANTITIES LIMITED 

1 000-826-5432 MINIMUM ORDER $10.00 

(ORDER ONLY) USA: $3 00 SHIPPING 

(IN CALIFORNIA: 1-800 258-6666) FOREIGN ORDERS: 
ALASKA. HAWAII, INCLUDING SUFFICIENT 

OR INFORMATION SHIPPING 

(213) 380-8000 NO C O D ! CALIF RES. ADD 6’/?% 


D.RS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker, s ; 4 '' X 

snap mounts in 

Vxiv»"h 0 le \l?r J 

Orangelens. I6amp Vl\l 
contact I'lrGl- 1 

$1.50 

MINI-PUSH BUTTON 

S PS T momentary ^ 

normalty open K 

*/4 bushing 
Red button 

35* each H]) 

10 for $3.00 TO 

KEY ASSEMBLY 


| 5 key 

WUSt ■ $1.00 •ach 

contains 5 single-pole normally 
open switches. Measures 4* 
long 


~ $1.25 each 

contains 6 singfe-pofe normally 
open switches Measures 4 '4 
long 

METAL OXIDE f) 

VARISTOR V7 

Popular GE # 130LA10A j j 
varistor diameter U 1 

$1.25 each 11 | 
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fig. 1. Schematic of a tuning pulser circuit. (A) for positive or negative keyed transmitters, and (8) for positive-keyed trans¬ 
mitters only. 


adjustment, since the plate tune and load controls 
would be set to match a different plate load than will 
be encountered on voice peaks. This mis-adjustment 
method will make the amplifier splatter and beat up 
the grids of the common grounded-grid, class AB 2 
amplifier because of excessive grid current. 

Yet another problem with the single tone, or A-zero 
(A0) tune-up is that it's not permitted, except for short 
periods below 51 MHz — but the chance of being cited 
for A0 emission is probably slim in comparison to the 
chance of experiencing a melt-down. 

So the problem is how to tune-up a linear amplifier, 
linearly and safely, without spending a lot of money. 
The solution is obviously some device that will pro¬ 
duce maximum peak plate current with a human voice 
duty-cycle, which is about 33 percent on the average. 
For ease of adjustment, the device must also produce 
steady meter indications. 

The circuit shown in fig. 1A is a solution to the 
problem. It consists of a 555 timer and two transistor 


switches, one for positive keyed transmitters and the 
other for negative keyed transmitters. The 555 timing 
resistors have steering diodes so that the charge and 
discharge times are different by the ratio of 2:1. This 
produces a duty cycle of 0.3333, or one-third. The out¬ 
put of the 555 is high for about 24 ms and low for 
about 12 ms. When the base of Q1 goes low, it is for¬ 
ward biased and conducts collector current through R5 
and the base of Q2, whose collector is then switched 
on. During the 24 ms high interval, the base-to-emitter 
voltage of Q1 is zero, which turns Q1 off, which then 
turns Q2 off. This causes the amplifier to work hard 
for 12 ms, then rest for 24 ms, alternately working and 
resting until the tuning process is complete. 

The circuit shown in fig. IB, which will key positive 
voltages only, requires fewer parts than the previous¬ 
ly described circuit. (Most transceivers built today are 
positive-keyed.) 

The pulser should be enclosed in a metal box or 
open-button metal chassis. (I used a 3 x 5 x 1 inch/7 
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x 12 x 2.5 cm open bottom chassis.) The keying lead 
to the transceiver should be shielded. These precau¬ 
tions will help to keep RF, which would interfere with 
proper operation, out of the pulser. 

A good method of powering the pulser is to use four 
AA penlight batteries. There's plenty of room in the 
box for a four-cell AA holder, and the added milli- 
ampere hour capacity advantage over a 9-volt battery 
makes the AA cells a good choice. 

Either circuit can be built on a piece of perfboard 
in less than one hour, so it isn't worth the trouble of 
making a printed circuit board unless you're going to 
make several tuning pulsers for Christmas presents. 

using the tuning pulser 

Set the transceiver to CW. Turn on the pulser and 
advance the carrier control until you have some ALC. 
If your exciter has an individual band tune feature, ad¬ 
just it for maxiumum relative output. 

Now turn on your amplifier and set the plate voltage 
to SSB. Key the pulser again and tune for maximum 
relative output on the plate tune and load controls. 
Sometimes a slight improvement in linearity can be 
had by loading the amplifier past the peak in output 
until the relative output drops about 2 percent. 


Normal readings of plate current using the tuning 
pulser should be approximately one-third of what you 
would see with a steady carrier. Average-reading RF 
wattmeters are good for relative indications only, when 
tuning with the pulser. The indicated wattage cannot 
be simply multiplied by 3 to find the peak power 
because the time constant of the meter is unknown. 

If you own a linear amplifier that uses sweep tubes, 
which are easily damaged by normal tune-up methods, 
a tuning pulser could provide increased tube life. 

Another use for the tuning pulser is in locating loose 
hardware (such as clotheslines, rain gutters, or rusty 
guy-wires), that may be causing TVI by metal-oxide 
diode-rectification. Such problems usually occur only 
at or near the peak-power level. Running the typical 
amplifier key down for the length of time needed to 
locate the fault is risky. With the tuning pulser, the 
amplifier can generate full peak power with little risk 
of damage, even for lengthy periods of time. A har¬ 
monic "sniffing" device is then used to determine the 
location of the fault. (Normal operating courtesies still 
apply; check the frequency first with your receiver, 
keep the tests short, and try to make your tests when 
the band is dead. — Ed) 

ham radio 


Unadilla Amateur Antenna Baiuns 

For 20 years, preferred by Amateur, Commercial and Military Radio Operators 



W2AU 1.1 & 4:1 
Only $17.95 UPS 
shipping & tax included 

M 


W2AU Broadband Ferrite Core Baiuns 

For medium power (1000 watts RF min.) 
and broadband operation 3-40 MHz 
W2AU 1:1 

* 50 to 50 or 75 to 75 ohms 

* For dipoles. V s, beams, quads 

W2A U 4j_1 

* 200 to 50 or 300 to 75 ohms 

* For high impedance antennas such as 
folded dipoles 


Designer: Paul Wandelt, W2AU 


♦ W2DU Non-Ferrite 

Very High Power Baiuns 


W2DU-HF 
Only *19.95 UPS 
shipping & tax included 



♦ 


W2DU-HF (High Power) 

* 1 8-30 MHz 

* 3000-9000 watts with 1:1 antenna SWR 

* 1500-5000 watts with 2:1 antenna SWR 
W2DU-VHF (High Power & Extended Range) 

* 30-300 MHz 

* 2000-4000 watts with 1:1 antenna SWR 

* 1 200-2400 watts with 2:1 antenna SWR 


w 2 du-vhf Designer: Walt Maxwell. W2DU 

Only *19.95. UPS 

shipping s tax included All our baluns are fully guaranteed. 


Unadilla baluns help you... 

* Minimize coax TVI to neighbors 

* Increase antenna power withstanding 

* Protect your radio against lightning 

Features... 

* Acts as strong center insulator (600/? pull) 

* Keeps ice off your high feedpoint 

* First built-in lightning arrester 

* Long life- all stainless steel hardware 

* Wired pigtails for positive dipole leg contact 
Easy ordering... 

* Buy two or more and take a 10% discount 

* Call for our free catalog of Baluns/Antenna 
Coils/Antenna Relays 

* Bonus with any order- the "Dandy Dipole" 
book. Shows how to build and prune di¬ 
poles, includes wire length tables for over 
150 multi-band combinations using coils. 


To order or get your free catalog, call 24 hours 
a day, 7 days a week 1-800-523-0027 

NY/HI/AK/CAN call collect 315-437-3953 
VISA, MasterCard. AmEx. COD accepted 
Mail orders also accepted 


Unadilla/Reyco/Inline Division of Microwave Filter Company, Inc 6743 Kinne St., E. Syracuse, NY 13057 
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Antateun, Sufifity, 


71 Meadow Road, New Castle, Del. 19720 302-328-7728 

Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday 

KENWOOD YAESU ICOM TENTEC 
MICROLOG KDK SANTEC KANTRONICS 

800 - 441-7008 

Order & Pricing 
New Equipment 


No Sales Tax 
in Delaware! 

One mile off 1-95 


Daily UPS Service 


Large Inventory 


All Other Calls 
302-328-7728 


More Details? CHECK-OFF Page 158 
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understanding telephones 


Everybody has one. 
But what makes it work? 

Although telephones and telephone company 
practices may vary dramatically from one country to 
another, and even from one locality to another, the 
basic principles underlying the way they work remain 
unchanged. 

Every telephone consists of three separate sub- 
assemblies, each capable of independent operation. 
These assemblies are the speech network, the dialing 
mechanism, and the ringer or bell. Together, these 
parts — as well as any additional devices such as 
modems, dialers, and answering machines — are 
attached to the phone line. 

the phone line 

A telephone is usually connected to the telephone 
exchange by about three miles (4.83 km) of a twisted 
pair of No. 22 (AWG) or 0.5 mm copper wires, known 
by your phone company as "the loop." Although cop¬ 
per is a good conductor, it does have resistance. The 
resistance of No. 22 AWG wire is 16.46 ohms per thou¬ 
sand feet at 77 degrees F (25 degrees Ci. In the United 
States, wire resistance is measured in ohms per thou¬ 
sand feet; telephone companies describe loop length 
in kilofeet (thousands of feet). In other parts of the 
world, wire resistance is usually expressed as Ohms 
per kilometer. 

Because telephone apparatus is generally consid¬ 
ered to be current driven, all phone measurements 
refer to current consumption, not voltage. The length 
of the wire connecting the subscriber to the telephone 


exchange affects the total amount of current that can 
be drawn by anything attached at the subscriber's end 
of the line. 

In the United States, the voltage applied to the line 
to drive the telephone is 48 VDC; some countries use 
50 VDC. Note that telephones are peculiar in that the 
signal line is also the power supply line. The voltage 
is supplied by lead acid cells, thus assuring a hum-free 
supply and complete independence from the electric 
company, which may be especially useful during 
power outages. 

At the telephone exchange the DC voltage and 
audio signal are separated by directing the audio signal 
through 2 ftF capacitors and blocking the audio from 
the power supply with a 5-Henry choke in each line. 
Usually these two chokes are the coil windings of a 
relay that switches your phone line at the exchange; 
in the United States, this relay is known as the "A" 
relay (see fig. 1). The resistance of each of these 
chokes is 200 ohms. 

We can find out how well a phone line is operating 
by using Ohm's law and an ammeter. The DC resis¬ 
tance of any device attached to the phone line is often 
quoted in telephone company specifications as either 
600 or 900 ohms; this will vary from one country to 
another. But the resistance may, in fact, vary from 300 
to 1,000 ohms. 

Using these figures you can estimate the distance 
between your telephone and the telephone exchange. 
In the United States, the telephone company guar¬ 
antees you no lower current than 20 mA — or what 
is known to your phone company as a "long loop." 
A "short loop" will draw 50 to 70 mA, and an average 

By Julian Macassey, N6ARE, 475 North Daisy 
Avenue, Pasadena, California 91107 
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fig. 1. The phone line. 


loop, about 35 mA. Some countries will consider their 
maximum loop as low as 12 mA. In practice, United 
States telephones are usually capable of working at 
currents as low as 14 mA. Some exchanges will con¬ 
sider your phone in use and feed dial tone down the 
line with currents as low as 8 mA, even though the 
telephone may not be able to operate. 

Although the telephone company has supplied 
plenty of nice clean DC direct to your home, don't 
assume you have a free battery for your own circuits. 
The telephone company wants the DC resistance of 
your line to be about 10 Megohms when there's no 
apparatus in use ("on hook," in telephone company 
jargon); you can draw no more than 5 microamperes 
while the phone is in that state. When the phone is 
in use, or "off hook," you can draw current, but you'll 
need that current to power your phone. Any current 
you might draw for other purposes would tend to 
lower the signal level. 

The phone line has an impedance composed of dis¬ 
tributed resistance, capacitance, and inductance. The 
impedance will vary according to the length of the 
loop, the type of insulation of the wire, and whether 
the wire is aerial cable, buried cable, or bare parallel 
wires strung on telephone poles. For calculation and 
specification purposes, the impedance is normally 
assumed to be 600 or 900 ohms. If the instrument 
attached to the phone line should be of the wrong 
impedance, you'd get a mismatch, or what telephone 
company personnel refer to as "return loss." (Radio 
Amateurs will recognize return loss as SWR.) A mis¬ 
match on telephone lines results in echo and whistling, 
which the phone company calls "singing" and owners 
of very cheap telephones may have come to expect. 
A mismatched device can, by the way, be matched 
to the phone line by placing resistors in parallel or 
series with the line to bring the impedance of the de¬ 
vice to within the desired limits. This will cause some 


signal loss, of course, but will make the device usable. 

A phone line is a balanced feed, with each side 
equally balanced to ground. Any imbalance will in¬ 
troduce hum and noise to the phone line and increase 
susceptability to RFI. 

The balance of the phone line is known to your tele¬ 
phone company as "longitudinal balance." If both 
impedance match and balance to ground are kept in 
mind, any device attached to the phone line will per¬ 
form well, just as the correct matching of transmis¬ 
sion lines and devices will ensure good performance 
in radio practice. 

If you live in the United States, the two phone wires 
connected to your telephone should be red and green. 
(In other parts of the world they may be different 
colors.) The red wire is negative and the green wire 
is positive. Your telephone company calls the green 
wire "Tip" and the red wire "Ring." (In other parts 
of the world, these wires may be called "A" and "B".) 
Most installations have another pair of wires, yellow 
and black. These wires can be used for many different 
purposes, if they're used at all. Some party lines use 
the yellow wire as a ground; sometimes there's 6.8 
VAC on this pair to light the dials of Princess® type 
phones. If you have two separate phone lines (not 
extensions) in your home, you'll find the yellow and 
black pair carrying a second telephone line. In this 
case, black is "Tip" and yellow is "Ring." 

The above description applies to a standard line with 
a DC connection between your end of the line and the 
telephone exchange. Most phone lines in the world 
are of this type, known as a "metallic line." In a 
metallic line, there may or may not be inductance 
devices placed in the line to alter the frequency 
response of the line; the devices used to do this are 
called "loading coils." (Note: if they impair the opera¬ 
tion of your modem, your telephone company can 
remove them.) Other types of lines are party lines, 
which may be metallic lines but require special 
telephones to allow the telephone company to dif¬ 
ferentiate between subscribers. Very long lines may 
have amplifiers, sometimes called "loop extenders"on 
them. Some telephone companies use a system called 
"subscriber carrier," which is basically an RF system 
in which your telephone signal is heterodyned up to 
around 100 kHz and then sent along another sub¬ 
scriber's "twisted pair." 

If you have questions about your telephone line, you 
can call your telephone company; depending on the 
company and who you can reach, you may be able to 
obtain a wealth of information. 

the speech network 

The speech network — also known as the "hybrid" 
or the "two wire/four wire network" — takes the in¬ 
coming signal and feeds it to the earpiece and takes 
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Introducing the BUTTERFLY 
Beam from Butternut! 


Compact Size 

The HF4B’s 12’/z-foot elements and 6-foot 
boom are ideal for home-station use and 
for weekend retreats, condos, apart¬ 
ments and other places where over sized 
beams are prohibited. Its light weight 
(17 pounds) means it can be turned with 
a tv rotator, yet it is robustly con¬ 
structed in the best tradition of our 
world-famous Butternut verticals. 

See your authorized 
Butternut dealer 


The HF4B Compact, 2-element 
Beam for 20-15-12-10 meters 


Performance 

The HF4B BUTTERFLY has not 
sacrificed performance for compactness. 
Its unique design with fanned elements 
and L-C circuits avoids use of power¬ 
robbing traps yet provided high-efficiency 
operating on all bands. The BUTTERFLY' 
outperforms anything in its class. 

The HF4B offers an SWR of 1.5:1 or less at 
resonance. Its 2:1 bandwidth is 200 kHz on 
20 meters, 450 kHz on 15, 1.7 MHz on 10. 
and across the entire 12 meter band. And it 
will handle the legal power limits both CW & 
SSB. Gain is at least 3 dB on 20, 4.5 dB on 
15 and 5 dB on 10 & 12 meters. Front-to- 
back is up lo 18 dB on 10, 12 and 20m, and 
up to 15 dB on 15m. 


BUTTERNUT ELECTRONICS CO. 


405 East Market Street 
Lockhart, Texas 78644 

Please send all reader inquiries direct. 


^ CADDELL ^ 
^ COIL CORP. ^ 

35 Main Street 
Poultney, VT 05764 
802 287-4055 


BALUNS 

Get POWER to your antenna! Our Baiuns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna. They are designed for 3-30 MHz op¬ 
eration. (See ARRL Handbook pages 19-9 or 
6-20 for construction details.) 

100 Watt (4:1, 6:1, 9:1, or 1:1 impedance — Select one) $ 9.50 
Universal Transmatch 1 KW (4:1 Impedance) 13.50 

Universal Tranematch 2 KW (4:1 Impedance) 16.00 

Universal Transmatch 1 KW (6:1, 9:1 or 1:1 — select one) 15.00 
Universal Tranematch 2 KW (6:1, 9:1 or 1:1 — select one) 17.50 

Please send iarge SASE for info 


^ Crystal 
}T Filters 


NEW FOR FT-757GX! 

Improve selectivity by replacing your 
stock 2700 & 600 bandwidth filters 
with genuine Fox Tango 8-pole drop 
ins; 2100Hz for SSB, 500 or 250 for CW. 

INTRODUCTORY PRICES 
Reg. $60. Special $55 ea., $100 pr. 

SHIPPING $3 US, SS Air (US & Canada), 

$10 Elsewhere • Order by mail or phone 
VISA/MC or COD accepted 
Ask About Our Filters For Many Other Rigs. 

FOX-TANGO Corp. 

Box 15944, W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 ^ 169 



NowSinad can 

BE MEASURED WITH 
YOUR VOM 

1 Quickly tune Receivers, Cavities, 
Preamps, etc. 

Works with your VOM or AC 
VTVM that has 2.5V full scale sen¬ 
sitivity or better. 

Fast accurate measurements. 
Sinad measurement displayed on 
meter in “dB" scale. 

Self contained, pocket size, go 
anywhere instrument. 

Powered by standard 9V battery 
or optional AC adaptor. 

SINADAPTOR SAI-01 


$ 79.95 r jfe 


J.S. Technology, Inc. 

39 Main Street 
Scottsville, NY 14546 
(716) 889-3048 . . 
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DICK SMITH ELECTRONICS INC. 

P.O Box 2249, Redwood City. CA 94063 
Orders FREEFONE 1-800-332-5373 
















the microphone output and feeds it down the line. The 
standard network used all over the world is an LC 
device with a carbon microphone; some newer phones 
use discrete transistors or ICs. 

One of the advantages of an LC network is that it 
has no semiconductors, is not voltage sensitive, and 
will work continuously as the voltage across the line 
is reduced. Many transistorized phones stop working 
as the voltage approaches 3 to 4 volts. 

When a telephone is taken off the hook, the line 
voltage drops from 48 volts to between 9 and 3 volts, 
depending on the length of the loop. If another tele¬ 
phone in parallel is taken off the hook, the current con¬ 
sumption of the line will remain the same and the volt¬ 
age across the terminals of both telephones will drop. 
Bell Telephone specifications state that three tele¬ 
phones should work in parallel on a 20 mA loop; tran¬ 
sistorized phones tend not to pass this test, although 
some manufacturers use ICs that will pass. Although 
some European telephone companies claim that 
phones working in parallel is "technically impossible," 
and discourage attempts to make them work that way, 
some of their telephones will work in parallel. 

While low levels of audio may be difficult to hear, 
overly loud audio can be painful. Consequently, a well 
designed telephone will automatically adjust its trans¬ 
mit and receive levels to allow for the attenuation — 
or lack of it — caused by the length of the loop. This 
adjustment is called "loop compensation." In the 
United States, telephone manufacturers achieve this 
compensation with silicon carbide varistors that con¬ 
sume any excess current from a short loop (see fig. 
2). Although some telephones using ICs have built-in 
loop compensation, many do not; the latter have been 
designed to provide adequate volume on the average 
loop, which means that they provide low volume on 
long loops, and are too loud on short loops. Various 
countries have different specifications for transmit and 
receive levels; some European countries require a 
higher transmit level than is standard in the United 
States so a domestically-manufactured telephone may 
suffer from low transmit level if used on European lines 
without modification. 

Because a telephone is a duplex device, both trans¬ 
mitting and receiving on the same pair of wires, the 
speech network must ensure that not too much of the 
caller's voice is fed back into his or her receiver. This 
function, called "sidetone," is achieved by phasing the 
signal so that some cancellation occurs in the speech 
network before the signal is fed to the receiver. Callers 
faced with no sidetone at all will consider the phone 
"dead." Too little sidetone will convince callers that 
they're not being heard and cause them to shout, "I 
can hear you. Can you hear ME ?"Too much sidetone 
causes callers to lower their voices and not be heard 
well at the other end of the line. 



A telephone on a short loop with no loop compensa¬ 
tion will appear to have too much sidetone, and callers 
will lower their voices. In this case, the percentage of 
sidetone is the same, but as the overall level is higher 
the sidetone level will also be higher. 

the dial 

There are two types of dials in use around the world. 
The most common one is called pulse, loop discon¬ 
nect, or rotary; the oldest form of dialing, it's been 
with us since the 1920's. The other dialing method, 
more modern and much loved by Radio Amateurs is 
called Touchtone Dual Tone Multi-Frequency (DTMF) 
or Multi-Frequency (MF). 

Pulse dialing is traditionally accomplished with a 
rotary dial, which is a speed governed wheel with a 
cam that opens and closes a switch in series with your 
phone and the line. It works by actually disconnect¬ 
ing or "hanging up" the telephone at specific inter¬ 
vals. The United States standard is one disconnect per 
digit, so if you dial a "1," your telephone is "discon¬ 
nected" once. Dial a seven and you'll be "discon¬ 
nected" seven times; dial a zero, and you'll "hang up" 
ten times. Some countries invert the system so "1" 
causes ten "disconnects" and 0, one disconnect. 
Some add a digit so that dialing a 5 would cause six 
disconnects and 0, eleven disconnects. There are even 
some systems in which dialing 0 results in one discon¬ 
nect, and all other digits are plus one, making a 5 cause 
six disconnects and 9, ten disconnects. 

Although most exchanges are quite happy with 
rates of 6 to 15 Pulses Per Second (PPS), the phone 
company accepted standard is 8 to 10 PPS. Some 
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fig. 3. 

Standard DTMF pad and frequencies. 


modern digital exchanges, free of the mechanical in¬ 
ertia problems of older systems, will accept a PPS rate 
as high as 20. 

Besides the PPS rate, the dialing pulses have a 
make/break ratio, usually described as a percentage, 
but sometimes as a straight ratio. The North American 
standard is 60/40 percent; most of Europe accepts a 
standard of 63/37 percent. This is the pulse measured 
at the telephone, not at the exchange, where it's 
somewhat different, having travelled through the 
phone line with its distributed resistance, capacitance, 
and inductance. In practice, the make/break ratio does 
not seem to affect the performance of the dial when 
attached to a normal loop. Bear in mind that each 
pulse is a switch connect and disconnect across a 
complex impedance, so the switching transient often 
reaches 300 volts. Try not to have your fingers across 
the line when dialing. 

Most pulse dialing phones produced today use a 
CMOS 1C and a keyboard. Instead of pushing your 
finger round in circles, then removing your finger and 
waiting for the dial to return before dialing the next 
digit, you punch the button as fast as you want. The 
1C stores the number and pulses it out at the correct 
rate with the correct make/break ratio and the switch¬ 
ing is done with a high-voltage switching transistor. 
Because the 1C has already stored the dialed number 
in order to pulse it out at the correct rate, it's a simple 
matter for telephone designers to keep the memory 
"alive" and allow the telephone to store, recall, and 
redial the Last Number Dialed (LND). This feature 
enables you to redial by picking up the handset and 
pushing just one button. 


Because pulse dialing entails rapid connection and 
disconnection of the phone line, you can "dial" a 
telephone that has lost its dial, by hitting the hook- 
switch rapidly. It requires some practice to do this with 
consistent success, but it can be done. A more sophis¬ 
ticated approach is to place a Morse key in series with 
the line, wire it as normally closed and send strings 
of dots corresponding to the digits you wish to dial. 

Touchtone, the most modern form of dialing, is fast 
and less prone to error than pulse dialing. Compared 
to pulse, its major advantage is that its audio band 
signals can travel down phone lines further than pulse, 
which can travel only as far as your local exchange. 
Touchtone can therefore send signals around the 
world via the telephone lines, and can be used to con¬ 
trol phone answering machines and computers. Pulse 
dialing is to touchtone as FSK or AFSK RTTY is to 
Switched Carrier RTTY, where mark and space are 
sent by the presence or absence of DC or unmodulated 
RF carrier. Most Radio Amateurs are familiar with 
DTMF for controlling repeaters and for accessing 
remote and auto phone patches. 

Bell Labs developed DTMF in order to have a dial¬ 
ing system that could travel across microwave links 
and work rapidly with computer controlled exchanges. 
Each transmitted digit consists of two separate audio 
tones that are mixed together (see fig. 3). The four 
vertical columns on the keypad are known as the high 
group and the four horizontal rows as the low group; 
the digit 8 is composed of 1336 Hz and 852 Hz. The 
level of each tone is within 3 dB of the other, (the 
telephone company calls this "Twist"). A complete 
touchtone pad has 16 digits, as opposed to ten on a 
pulse dial. Besides the numerals 0 to 9, a DTMF "dial" 
has *, #, A, B, C, and D. Although the letters are not 
normally found on consumer telephones, the 1C in the 
phone is capable of generating them. 

The * sign is usually called "star" or "asterisk." The 
tt sign, often referred to as the "pound sign." is actu 
ally called an octothorpe. Although many phone users 
have never used these digits — they're not, after all, 
ordinarily used in dialing phone numbers — they are 
used for control purposes, phone answering machines, 
bringing up remote bases, electronic banking, and 
repeater control. The one use of the octothorpe that 
may be familiar occurs in dialing international calls 
from phones in the United States. After dialing the 
complete number, dialing the octothorpe lets the ex¬ 
change know you've finished dialing. It can now begin 
routing your call; without the octothorpe, it would wait 
and "time out" before switching your call. 

When DTMF dials first came out they had com¬ 
plicated cams and switches for selecting the digits and 
used a transistor oscillator with an LC tuning network 
to generate the tones. Modern dials use a matrix 
switch and a CMOS 1C that synthesizes the tones from 
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a 3.57 MHz (TV color burst) crystal. This oscillator runs 
only during dialing, so it doesn't normally produce 
QRM. 

Standard DTMF dials will produce a tone as long 
as a key is depressed. No matter how long you press, 
the tone will be decoded as the appropriate digit. The 
shortest duration in which a digit can be sent and 
decoded is about 100 milliseconds (ms). It's pretty diffi¬ 
cult to dial by hand at such a speed, but automatic 
dialers can do it. A twelve-digit long distance number 
can be dialed by an automatic dialer in a little more 
than a second — about as long as it takes a pulse dial 
to send a single 0 digit. 

The output level of DTMF tones from your tele¬ 
phone should be between 0 and -12 dBm. In 
telephones, 0 dB is 1 milliwatt over 600 ohms. So 0 
dB is 0.775 volts. Because your telephone is con¬ 
sidered a 600 ohm load, placing a voltmeter across the 
line will enable you to measure the level of your tones. 

the ringer 

Simply speaking this is a device that alerts you to 
an incoming call. It may be a bell, light, or warbling 
tone. The telephone company sends a ringing signal 
which is an AC waveform. Although the common fre¬ 
quency used in the United States is 20 Hz, it can be 
any frequency between 15 and 68 Hz. Most of the 
world uses frequencies between 20 and 40 Hz. The 
voltage at the subscriber's end depends upon loop 
length and number of ringers attached to the line; it 
could be between 40 and 150 volts. Note that ringing 
voltage can be hazardous; when you're working on 
a phone line, be sure at least one telephone on the 
line is off the hook (in use); if any are not, take high 
voltage precautions. The telephone company may or 
may not remove the 48 VDC during ringing; as far as 
you're concerned, this is not important. Don't take 
chances. 

The ringing cadence — the timing of ringing to 
pause — varies from company to company. In the 
United States the cadence is normally 2 seconds of 
ringing to 4 seconds of pause. An unanswered phone 
in the United States will keep ringing until the caller 
hangs up. But in some countries, the ringing will "time 
out" if the call is not answered. 

The most common ringing device is the gong ringer, 
a solenoid coil with a clapper that strikes either a single 
or double bell. A gong ringer is the loudest signaling 
device that is solely phone-line powered. 

Modern telephones tend to use warbling ringers, 
which are usually ICs powered by the rectified ring¬ 
ing signal. The audio transducer is either a piezo¬ 
ceramic disk or a small loudspeaker via a transformer. 

Ringers are isolated from the DC of the phone line 
by a capacitor. Gong ringers in the United States use 
a 0.47 n F capacitor. Warbling ringers in the United 


States generally use a 1.0 /ttF capacitor. Telephone 
companies in other parts of the world use capacitors 
between 0.2 and 2.0 ^iF. The paper capacitors of the 
past have been replaced almost exclusively with capac¬ 
itors made of Mylar film. Their voltage rating is always 
250 volts. 

The capacitor and ringer coil, or Zeners in a warbling 
ringer, constitute a resonant circuit. When your phone 
is hung up ("on hook") the ringer is across the line; 
if you've turned off the ringer you've merely silenced 
the transducer, not removed the circuit from the line. 

When the telephone company uses the ringer to test 
the line, it sends a low-voltage, low-frequency signal 
down the line (usually 2 volts at 10 Hz) to test for con¬ 
tinuity. The company keeps records of the expected 
signals on your line. This is how it can tell if you've 
added equipment to your line. If your telephone has 
had its ringer disconnected, the telephone company 
cannot detect its presence on the line. 

Because there is only a certain amount of current 
available to drive ringers, if you keep adding ringers 
to your phone line you'll reach a point at which either 
ail ringers will cease to ring, some will cease to ring, 
or some ringers will ring weakly. In the United States 
the phone company will guarantee to ring five normal 
ringers. A normal ringer is defined as a standard gong 
ringer as supplied in a phone company standard desk 
telephone. The value given to this ringer is Ringer 
Equivalence Number (REN) 1. If you look at the FCC 
registration label of your telephone, modem, or other 
device to be connected to the phone line, you'll see 
the REN number. It can be as high as 3.2, which 
means that device consumes the equivalent power of 
3.2 standard ringers, or 0.0, which means it consumes 
no current when subjected to a ringing signal. If you 
have problems with ringing, total up your RENs; if the 
total is greater than 5, disconnect ringers until your 
REN is at 5 or below. 

Other countries have various ways of expressing 
REN, and some systems will handle no more than 
three of their standard ringers. But whatever the 
system, if you add extra equipment and the phones 
stop ringing, or the phone answering machine won't 
pick up calls, the solution is disconnect ringers until 
the problem is resolved. Warbling ringers tend to draw 
less current than gong ringers, so changing from gong 
ringers to warbling ringers may help you spread the 
sound better. 

Frequency response is the second criterion by which 
a ringer is described. In the United States most gong 
ringers are electromechanically resonant. They are 
usually resonant at 20 and 30 Hz ( ±3 Hz). The FCC 
refers to this as A so a normal gong ringer is described 
as REN 1.0A. The other common frequency response 
is known as type B. Type B ringers will respond to sig¬ 
nals between 15.3 and 68.0 Hz. Warbling ringers are 
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all type B and some United States gong ringers are 
type B. Outside the United States, gong ringers appear 
to be non-frequency selective, or type B. 

Because a ringer is supposed to respond to AC 
waveforms, it will tend to respond to transients (such 
as switching transients) when the phone is hung up, 
or when the rotary dial is used on an extension phone. 
This is called "bell tap" in the United States; in other 
countries, it's often called "bell tinkle." While Euro 
pean and Asian phones tend to bell tap, or tinkle. 
United States ringers that bell tap are considered 
defective. The bell tap is designed out of gong ringers 
and fine tuned with bias springs. Warbling ringers for 
use in the United States are designed not to respond 
to short transients; this is usually accomplished by rec¬ 
tifying the AC and filtering it before it powers the 1C, 
then not switching on the output stage unless the vol¬ 
tage lasts long enough to charge a second capacitor. 

conclusion 

This brief primer describing the working parts of a 
telephone is intended to provide a better understand 
ing of phone equipment. Note that most telephone 
regulatory agencies, including the FCC, forbid modi 
fication of anything that has been previously approved 
or attached to phone lines. 

ham radio 


1985 

A.R.R.L. National Convention 

Louisville, Kentucky 

Sponsored by The Greater Louisville Hamfest Assn. 

October 4th, 5th and 6th 

From 1288 to 1888 Friday. 088B to 18HQ Saturday, 

0888 to 1680 EDT Sunday 

At the Kentucky Fair and Exposition Center 
Take exit 12B off of 1-264 in Louisville 
Over 250,000 sq. ft. of Floor Space 
Devoted to the Convention 
Gigantic Exhibitors Area and Flea Market 
Technical Forums, A.R.R.L. Meeting, 
Fabulous Ladies Program 
Camping Available on Grounds — 
Contact KFEC, P.O. Box 37130 
Louisville Ky. 40233 (502-366-9592) 
Convention Motel — Executive West, 
Directly Across From Convention Site 
Contact (502-367-2251) 

For Information Contact 
The Greater Louisville Hamfest Assn. 
P.O. Box 34444, Louisville, Ky. 40232 
or Phone (502) 368-6657 _ 


9 MHz CRYSTAL FILTERS 


MOOEL 

Appll 

cation 

Band¬ 

width 

Poles 

Price 

XF 9A 

SS8 

2 4 kHz 

5 

$53 15 

XF 9B 

SSB 

2 4 kHz 

8 

72 05 

XF9B01 

LSB 

2 4 kHz 

8 

95 90 

XF 9B 02 

USB 

2 4 kHz 

8 

95 90 

XF 9B 10 

SSB 

2 4 kHz 

10 

125 65 

XF 9C 

AM 

3 75 kHz 

8 

77 40 

XF 9D 

AM 

5 0 kHz 

8 

77 40 

XF9E 

FM 

120 kHz 

8 

77 40 

XF 9M 

CW 

500 Hz 

4 

54 10 

XF 9NB 

CW 

500 Hz 

8 

95 90 

*F 9P 

XF910 

CW 

250 Hz 

8 

131 20 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 


XF107 A 

NBFM 

12 kHz 

8 

$67 30 

XF107B 

NBFM 

15 kHz 

8 

67 30 

XF107 C 

WBFM 

30 kHz 

8 

67 30 

XF107D 

WBFM 

36 kHz 

8 

67 30 

XF107E 

Pix Data 

40 kHz 

8 

67 30 

XM107 S04 

FM 

14 kHz 

4 

30 15 


Export Inquiries invited 


Shipping $3 75 


MICROWAVE MODULES VHF & UHF EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 

LOW NOISE RECEIVE CONVERTERS 


1691 MHz 

1296 MH/ GaAsFET 

432/435 

43* A TV 

220 MHz 

144 MHz 


MMkl69i 137 
MMM296 144G 
MMc432 28(S) 
MMc43*Ch x 
MMc220-28 
MMc144 28 


Options Low NF <2 0 dB max . 1 25 dB max ), other bands & IF savailable 

LINEAR TRANSVERTERS 


1296 MHz t 8 W output. ?M in MMH296 144G 

432/435 tO W output. 10M in MMI43? ?8<S) 

144 MHz 10 W output. 10M in MMI144 28 

Other bands & IFs available 

LINEAR POWER AMPLIFIERS 

1296 MH/ 20 W output UP 1 296 201 

432/435 100 W output MML432 100 

50 W output MML432 SO 

30 W output MML432 30LS 

144 MH; 200 W output MML144-20Q-S 

100 W output MML144.t00.LS 

50 W output MML144 50-S 

30 W output MMLI44 30 LS 

All models include VOX TrR switching 

"L models 1 or 3W drive, others 10W drive — 

Shipping FOB Concord. Mass v 


ANTENNAS @ 

420 450 MHz MULTIBEAMS 

28 Etemenl 70/MBM28 i2 dBd 
48 Element 70/MBM48 15 7 dBd 
88 Element 70/MBM88 18 5 dBd 
144 148MHZJSLOTS 

10 ♦ 10 Twist I0XY/2M 11 3 dBd 

UHF LOOP YAGIS 

1250 1350 MHz 29 loops l296LY20dBi 
1650 1750 MHz 29 loops 1691 LY20dBi 
Order Loop-Yagi connector extra 


539 95 
-UUh. 59 95 

-t O5 5 0 - 89 95 


$49 95 
59 95 

Type N $14 95. SMA $5 95 


Send 44c (? stamps) lot lull details of all your VHF & UHF 
equipment and KVG crystal product requirements 


(617)263-2145 
SPECTRUM 

International, inc. 

Post Office Box 1084 
■gttord. MA 01742, U.S.A. 
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ASTRON 

CORPORATION 


2852 Walnut Ave., Unit E 
Tustin, CA 92680 
(714) 832-7770 


Canadian uistnautor 
Eostcom Industries, Ltd. 

4511 Chesswood Or. 

Downsview, Ontorio, Conoda M3J 2V6 
(416)638-7995 



INSIDE VIEW - RS-12A 


ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY • RUGGED • RELIABLE • 

RS and VS SERIES 

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 

• SOLID STATE ELECTRONICALLY REGULATED • INPUT VOLTAGE 105 - 125 VAC 

• FOLD-BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE 13 8 VDC ± 0 05 volts 

from excessive current & continuous shorted output (Internally Ad|ustaD!e 11-15 VDC) 

• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPLE Less than 5mv peak to peak (lull load 

except RS-4A & low line) 

• MAINTAIN REGULATION & LOW RIPPLE at low line 
input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY • MADE IN U S A. 



MODEL RS-50A 


RM-A Series 


_M ODEL RS-50M _ 

If" X S'/4 RACK MOUNT POWER SUPPLIES 


MODEL VS-50M 

Separate Volt and Amp Meters 




1 


MODEL RM 35A 


RS-A SERIES 



MODEL RS-7A 


RS-M SERIES 




Continuous 

ICS’ 

She (IN) 

Shipping 

Model 

Duty (AMPS) 

(AMPS) 

HXWXD 

Wt. (lbs.) 

RM 35A 

25 

35 

5Ve x 19 x 12'/? 

38 

RM 50A 

37 

50 

5 Vs x 19 x 12V5 

50 

RM35M 

25 

35 

5’/i x 19 x 12V? 

38 

RM 50M 

37 

50 

5 V< x 19 x 12 V? 

50 


Continuous 

ICS* 

She (IN) 

Shipping 

MODEL 

Duty (Amps) 

(Amps) 

HxWXD 

Wt (lbs) 

RS-4A 

3 

4 

3>/s x 6V? x 9 

5 

RS-7A 

5 

7 

3V. x 6 ’/j x 9 

9 

RS-7B 

5 

7 

4 ■ 7Vi • 10V« 

10 

RS-10A 

7 5 

10 

4 x 7Vi x 10Vs 

11 

RS-12A 

9 

12 

4 '/i x 8 x 9 

13 

RS-20A 

16 

20 

5 x 9 x IO'/i 

18 

RS-35A 

25 

35 

5x11 x 11 

27 


37 

50 

6 x 13 s /4 x 11 

46 

itchable volt and Amp meter 





Continuous 

ICS* 

She (IN) 

Shipping 

MODEL 

Outy (Amps) 

(Amps) 

HxWxD 

Wl (lbs) 

RS-12M 

9 

12 

455x8x9 

13 

RS-20M 

16 

20 

5 x 9 x IO'/i 

18 

RS-35M 

25 

35 

5x11x11 

27 

RS-50M 

37 

50 

6 x 13V4 x 11 

46 


MODEL RS-35M 


VS-M SERIES 


Separate Volt and Amp Meters 

Output Voltage adjustable from 2-15 volts 

Current limit adjustable trom 1 5 amps to Full Load 


MODEL VS-20M 


RS-S SERIES 


MODEL RS-12S 


More Details? CHECK OFF Page 158 



Continuous Duly 

ICS* 




(Amps) 

(Amps) 

She (IN) 

Shipping 

MODEL 

sri3»voc«iovoc«5voc 

@ 13.8V 

HxWxD 

Wt (lbs) 

VS-20M 

16 9 4 

20 

5 x 9 x IO'/i 

20 

VS-35M 

25 15 7 

35 

5x11x11 

29 

VS-50M 

37 22 10 

50 

6 x l3Ve x 11 

46 

Built in speaker 

Continous 

ICS* 

She (IN) 

Shipping 

MODEL 

Outy (Amps) 

Amps 

H x W x 0 

Wt (lbs) 

RS7S 

5 

7 

4 x 7* x 10* 

10 

RS 10S 

7 5 

10 

4 x 7V4 x 10* 

12 

RS-IOKforLTR) 7.5 

10 

4-9-13 

13 

RS 12S 

9 

12 

416x8x9 

13 

RS-2QS 

16 

20 

5x 9 x 10* 

18 
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We know it s hard 
work to become a successful 
dealer, and what you need is a 
distributor with the experience, 
personnel and resources to help you. 


A 







At Star-Com you’ll have access to the 
product lines of major manufacturers, technical 
assistance by factory trained technicians, 
educational seminars, an informative newsletter 
and responsible shipping. And most important, 
we want to help! 

Call one of our offices today and visit with 
one of our friendly sales people. It will 
definitely brighten your day! 



STAR com 



DISTRIBUTING 


Big Spring, TX 

Arlington, TX 

Oklahoma City, OK 

Houston, TX 

800-351-1426 National 

(817) 640-1121 

800-522-7052 OK Wats 

1-800-833-5364 Texas Wats 

800-592-1476 Texas 

1-800-242-3662 Tx. 

800-348-0008 Nat. Wats 

1-800-222-1384 Nat. Wats 

Jefferson City, MO 

San Antonio, TX 


Affiliate Distributor 

800-421-7242 National 

(512) 650-3291 

Mission, TX 

Tallahassee, FL 

800-892-6080 Missouri 

1-800-292-2116 Texas 

512-581-2785 

(904) 878-0816 


46 S3 September 1985 


^ 179 



a DTMF controller for repeaters 


This multifunctional, 
expandable decoder 
uses high quality 
components — but 
doesn’t cost a fortune 

to build 

Remote control of the various functions of a 

repeater is usually accomplished through the use of 
dual-tone multifrequency (DTMF) signals generated 
in a pushbutton touchtone pad. These signals can also 
be generated in computer-controlled synthesizers, but 
the end result is always the same — a series of tone- 
encoded signals that must be detected and decoded 
to perform the intended function. Over the years a 
number of articles have appeared in Amateur publica¬ 
tions concerning the decoding of the DTMF signal, 
but what to do with the decoded signals has often 
remained in question. The circuit described in this ar¬ 
ticle may help to answer that question and perhaps 
encourage repeater technical committees whose 
members are thinking about modernizing or expanding 
their control circuitry. 

This multifunctional, expandable decoder features 
full DTMF decoding, multi-digit coding, latching out¬ 
put, multi-source reset and a separate auxiliary out¬ 
put, for use by system logic. It's DC coupled to greatly 
reduce falses from noise, and expandable. No adjust¬ 
ments are necessary; no tedious alignment or periodic 


*Data sheet available from Silicon Systems, Inc., 14351 Myford Road, Tustin, 
California 92680. 


tweaking are required. Its circuits detect the sequence 
in which the decoded DTMF signals are received and, 
if the, sequence is correct, provide a latched open- 
collector output that can be used to activate the in¬ 
tended function. 

circuit description 

Two basic circuits comprise the DTMF controller: 
a DTMF decoder and a sequence detector (see fig. 
1). For practical repeater control it may be preferable 
to locate these two circuits on separate PC boards. 
However, for purposes of explanation, consider them 
to be located on one subassembly. 

The heart of the DTMF decoder is the SSi-201, 
manufactured by Silicon Systems, Inc. I won't go in¬ 
to details of the chip's operation, except to say that 
it represents a quantum leap beyond the traditional 567 
decoder and exhibits central-office quality with respect 
to immunity to talk-off and noise falsing. This circuit 
was described in ham radio by KC9C 1 and is esentially 
lifted from the data sheet* provided by the 
manufacturer. 

One addition that I made was to add the low-pass 
filter consisting of R1, R2, Cl, and C2 (see fig. 2), 
which significantly improved the chip's tolerance to 
different pads in the field. No problems were encoun¬ 
tered when the DTMF tones were generated in a 
Western Electric Series 35 pad, or equivalent. How¬ 
ever, the vagaries of synthesized DTMF generators 
found in a variety of HTs and DTMF microphones 
made the decoder a little fussy — some pads would 
work, while others would not. Since the addition of 
the LPF, none of the pads used to access the decoder 
has failed to produce the correct outputs. 

When the correct tone pair is received at pin 12 of 
U1, a hexadecimal output is generated on pins 1, 20, 
21, and 22. These four data lines are applied directly 

By Terry Simonds, WB4FXD, PO Box 1558, 
Edgartown, Massachusetts 02539 
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02 

3 

2 / 

04 

2f 

20 

08 

22 

18 

VALID DIGIT 

1 


U 2 

(SEE TEXT) 


SEQUENCE 
~DETECTORS 
(FIG 3) 


component description 
Cl-CS capacitor, 0 

R1,R2 resistor, 1 A 


capacitor. Q Q1 *F ceramic 

resistor, 1 kilohm, 10 percent, 1/4 watt 

resistor, 1 megohm. 10 percent, 1/4 watt 

DTMF decoder, type SSI-201, Silicon Systems, Inc.. 

available in kit form with 01, C4, C5, R3, Vi, and 24- 

pin socket from Engtneerlg Consulting. 538 Candle- 

wood Street, Brea, California 92821 

decoder, 4-fo-ffl line 

Logic " I " selected output . type 14514 - or 
Logic ' 0 selected output; type >4575 
hex buffer: inverting type 14009, 14049, etc. - or 
non-inverting type 14010, 14050, etc 
crystal, color burst (3.579545 MHz) 


L_1 L_ 


I-1 

us 


o 


[> 


fig. 2. DTMF decoder schematic diagram. Buffers U3-U5 may be omitted by substituting for U2 (see text). 


to U2, a 4- to 16-line decoder. Pin 18 of U1 produces 
a positive-going "valid-digit" pulse if both DTMF tones 
have been received and decoded. This pulse is applied 


directly to U2 as a strobe for that chip's operation and 
is inverted and applied to the sequence detector as 
a clock. 
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fig. 4 Decoder card. The heart of the decoder is the 24 pin 
chip - the SSI-201. Several components shown here are not 
required for basic decoder operation, but are used in other 
repeater-control functions. 



fig. 5. Sequence-detector card. The left half of the card has 
been programmed with the code ‘ 91 . The right half is uncoded 
at the present. The vertically oriented chip at the top center 
is the output latch shared by the two sequence detectors on 
the card. 

The resulting output from U2 is logic 7 latched on 
one of its 16 output lines. By appropriately labeling 
these lines, one arrives at a unique output that corres¬ 
ponds to the button that was pressed on the pad. 

Each output line from U2 is buffered and inverted 
in three hex inverter/buffers, U3-U5, for presentation 
to the sequence detector that follows. Note that these 
buffers are shown in the dashed box illustrated in fig. 
2. When I was designing the control system for our 
repeater, I was unsure of the number of stages that 
would follow the decoder, for reasons that will become 


apparent later. I therefore chose the 14514 decoder, 
which has a decoded "1" output and inverted this in 
the buffer. If it’s known in advance what the load will 
be, it may be possible to substitute a 14515 for U2 and 
eliminate U3-U5 (the 14515 presents a decoded " 0 " 
on its output line). t 

The purpose of the sequence detector is to produce 
a latched output if, and only if, the sequence of 0's 
received from the decoder coincides with a prepro 
grammed sequence of digits for the desired function. 
Figure 3 shows the schematic diagram of the 
sequence detector, which consists of a register and 
a latch. The register, made up of qu ad D flip flop U1 
and quad-OR U2, has applied to its DIGIT-1 through 
DIGIT-5 inputs the desired decoded digit lines from 
the decoder in the sequence that corresponds to the 
desired code. Also applied to the register at U1-9 is 
the clock signal from the decoder. 

As DTMF signals from the repeater receiver are 
decoded, (7s are momentarily placed on various of the 
16 lines to the sequence detector. At the same time, 
a clock signal is generated for each decod ed digit. The 
first digit line in the code is connected to DIGIT-1, the 
second to DIGIT 2, and so on. The first 0 received on 
DIGIT 1 is clocked through U1A to its Q output, where 
it is stored and presented to OR gate U2A. The sec¬ 
ond decoded digit, presented to the other input to 
U2A, produces a Oat the output of U2A which, upon 
receiving the second clock pulse, is passed on the the 
Q output of U1B. The third 0 in the sequence is OR’ed 
in U2B to produce a 0 at U2-3. It can be seen that a 
logic 0 is then passed along from output to output of 
the register as the correct code is punched into the 
pad. Note that there are output lines from the register 
corresponding to codes of two, three, four, and five 
digits. Any of these outputs can be used, depending 
on the number of digits in the code. If an incorrect digit 
appears in the code, a 7 will be clocked into the register 
at that point because there would not be a "desired 
digit line" as an input. This will cause the correspond¬ 
ing OUT line to remain high. The valid sequence is thus 
lost, and must be entirely re-entered. 

The 0 from the appropriate OUT line is applied to 
SET input of conventional R-S flip-flop U3, configured 
as a dual-output latch. The Q output (pin 3) saturates 
transistor Q1 through R7, thereby pulling its collector 
to ground to actuate the selected function. The Q out¬ 
put from the latch (pin 4) can be used as an auxiliary 
output if desired. A typical application would be as an 
interlock signal for the repeater controller logic. If an 
auxiliary output is not wanted, omit diode CR3. 

There are several ways that the latch can be reset 
and the function turned off; each requires that a 
logic 0 be placed on the latch RESET line. 


tThe nominal fanout capability of a CMOS chip is 50 
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BUY DIRECT 
FROM A 
DISTRIBUTOR 
AND SAVE 

- WA6YFU 


BY WILSON 




The first small system that 
makes satellite TV simple 

AMATEUR SPECIAL! 

WILSON “LIL WIL” only 5 899. 00 

With paid order shipping is included 

Call Collect to Order 

( 714 ) 659-3351 

or Write 

Wolcott’s 
Satellite Systems 

1/Vj^ 25880 Hwy. 243 

VV / P O Box 482 

ANA/ Id yllwild. CA 92349 

y T8T* 



Your Ham Tube 

Headquarters ; 


TUBES BOUGHT. SOLD AND TRADED 

SAVE SS$- HIGHWFORYOURTUBES 


Call Toll Free 800-221-0860 

Tubes 


3-4002. 

.$85.00 

7360. 


3-500Z. 

85.00 

7735A 

27 50 

4-400A . 

80 00 

8122 

1 io 00 

4CX250B . 

.50.00 

8156. 

.12.50 

572B. 

.55.00 

8643. 

.82.50 

811A. 

.12.00 

8844 

.26 50 

813. 

. 30 00 

8873. 

.175.00 

6146B. 

.6.50 

8874 . 

.195.00 

6360. 

4 25 

8877. 

500.00 

6883B 

6 75 

8908 

.12.50 


MAJOR BRANDS ON RECEIVER TUBES 
75% off list 


Semiconductors 


>..$30.00 

SD1088 

.19 95 

.14 95 

2N3055... 

.75<t 

.10.95 

2N6084. 

.12.50 

RF Connectors 


10/S4.95 

M358. 


.10/8.95 

M359 


10/1.60 

Type "N" 

Twist on 

.2.50 ea 

(RG8/U)... 


2.25 ea 

Minimum Order $25.00 


CeCo 


Allow $3 00 min for UPS charges 


COMMUNICATIONS. Inc. 

2115 Avenue X Brooklyn, NY 11235 

Sf Rving the industry since ’ 92 ? Phone (212) 646-6300 
I Call CECO For Your CCTV Security And Color Production Requirements I 


♦SO I RON ANTENNAS 

^ I HI A STEP FORWARD 

■ « . IN HF 

COMMUNICATIONS 

j|NO TUNERS! 

NO RADIALS! 

tflk “5 HO COMPROMISE! 


Models From 
160-10 Meters 



-Sph 


• "Comparing antennas, Frank mentioned to me that 
the Isotron was S9 + 10 dB. whereas the outside 
antenna was only 59+ 5 dB! Here, the Isotron actually 
put out a better signal than the regular antenna! 
Probably skip angle, ect , but who cares? The 
performance of the Isotron 40 is just plain phenomen¬ 
al See review in October 73. 1984 
Finally a full sire Antenna in a 1 -dimensional 
package Perfect for limited space, RV s, Marine and 
more 

The Isotrons offer you excellent transmitting per¬ 
formance along with low noise reception and a sensitive 
receiving quality 

80 ME TER S63 95 plus S4 75 Shippm| 

» 40 ME TER - S52 95 plus S J 75 Shipping 
8040 Combination SI 10 00 plus 8 SO Shipping 
ASK FOR PRICES ON OTHER MOOELS 


■ BILAL COMPANY 

} S R 2. Box 62. Dept 91 
l| Eucha, Ok 74342 PH- 918-253-4094 
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CB-10 FM SPECIAL 


•WfW 


• Hy Gain 40-Channel Board 

• 40-Channel Switch 

• Volume & Squelch Control 

• FM Detector Module 

• Full Instructions Included 


BOARD ONL Y 
S6.95 


$ A QC AddS2.00 BOARD ONL Y 

l*(ivv shipping & handling S6.95 

QRP TRANSCEIVER SET - $34.95 


VHF CONVERTER SET - $24 


Add S2.00 For Shipping & Handling — Send For FREE Brochure 
SEND $2 00 FOR FULL MANUAL WITMCIRCUIT DIAGRAMS 

MANY OTHER MODULES AVAILABLE 

MORNING DISTRIBUTING CO. 


P.O. BOX 717. HIALEAH. FLA 33011 
(305) 884 8686 


HOBBY KITS® 

EXPERIMENT — LEARN ELECTRONICS 
BUILD AND DESIGN YOUR OWN AM.FM. CW. 

OR SSB RECEIVERS TRANSMITTERS AND ETC 
WITH OUR MINI-LINEAR CIRCUIT KITS 
All kits Come Complete With Etched and Drilled Circuit Boards 
and All Pans Needed To Function As Descnoeo 
AFA-1 AUDIO AMP w :u>i h,*-.* - -v i $4 95 

AFP-1 AUDIO PREAMP ., Aull-C P'tltn ip -Li M «o £ti $3.95 

BMD-1 BAL. MIX v M.«r SB • '-'’mOwum , 1 $9 95 

DET-1 AMDET . An Lowt'op* IMtociut W4h A&t Outpu* $3.95 

DET-2 FMDET M 30A5 TM D«*w*u' W*-/ $7.95 

DET-3 SSB DET. ... 4 $9 95 

DET-4 DETECTOR CW/SSB u*,ir>g a ouai ga'e FCT harmful $4.95 

IF A-1 IF AMP A 3028 30 DBG*' )pi«on«iAGC 4 *,- $6.95 

FLS-9 SSB FILTER imh;. .sb«A, t ■ $49 95 

IFA-2 IF AMP CAjoruMDBG.' 'oow«z i .. ai.i $695 

MBA-1 FREQ MULT Tu^Oo»$»uttfc/Vi Mul A** i- '**' $5.95 

OSC-1 CRYSTAL OSC *»*.■ . uw^.* r, ■ $3 95 

OSC-2 CRYSTAL OSC ’ 8 . . mh/• , $4.95 

PSV-1 POWER SUPPLY w w.tr i •,*.,% »• i $7.95 

PLL-2 TONE DETECTOR iMbbypu Tof^D«t»cto# $5.95 

RF/MIX-t RF-AMP/MIXER ca 30^8- r u nto«* amp m •,*< t rooMMZ $7.95 
RF/MIX-2 RF-AMP/MIXER 3 nto4 am v.e-» -jsommz $7.95 
VCO-3 VARIABLE HI STAB-OSC. vw»c?o» fwnw 4oo*u600Rh;ou»ou' $7.95 
VCO-4 VARIABLE HI STAB OSC. vir«v »un«j j to ?o Mh/uutou' $7.95 

Add S2.00 For Shipping & Handling Send For FREE Brochure 
SEND S? 00 FOR FULL MANUAL WITHCIRCUIT DIAGRAMSAND 
TYPICAL RECEIVER AND TRANSMITTER HOOK UPS 

MANY OTHER MODULES AVAILABLE 

MORNING DISTRIBUTING CO. 

PO BOX 717. HIALEAH. FLA 33011 ^ 172 


f.£3 Porta Terma 

VHF/UHF Telescopic 1/4 & 5/8 
Wavelength Antennas for 
Hand-Held Transceivers & 
Test Equipment 


1/4 WAVELENGTH 


MICROWAVE EQUIPMENT 


W 


RMLA - 2.3 

Single Stage. Low Noise 
Gas Fet Amplifier 
$60.00 


Model No 

Fr»q MHz 

Dexcrlptlon 

Prlco 

196-200 

144-148 

5/16-32 atud w/eprlng 

55 95 

196 204 


BNC connector w/aprlng 

7 95 

196-214 

" 

BNC connector 

6 95 

196-224 

144-UP 

BNC conn idj angle 

7 95 

196-814 

220-228 

BNC connector 

6 95 


5/8 WAVELENGTH 


191-210 

- 

5/16-32 lor old TEMPO 

22 95 

191-214 

* 

BNC connoctor 

19 95 

191-219 


PL-259 w/M-359 adpt 

22 95 

191-810 

220-225 

5/16-32 lor old TEMPO 

22.95 

191-814 

* 

BNC connector 

19 95 

191-940 

440-450 

5/16-32 lor HT-220 

22 95 

191-941 

" 

1/4-32 etud 

22 95 

191-944 

" 

BNC connector 

19 95 


Ophmum Transistor Noise Fiqure less than 5 dB, 
Associated Gain Greater Than l5dB at 2 3 GHz 
Source/Load must be 50 ± 10 ohm Non Reactive 
SMA Connectors Requires 1 5VDC Power with 
- 5VOC present when • 5VDC applied Powor Sup 
ply and Sequencing is not supplied Zener Protection 
Unenclosed on 2 i ? PC Board 

Write lor Pnce/Dohvmy for any frequency Irom t to 6 
GHz Also VCO's Signal Generators Detectors At 
tenuators. Filters Mixers, and Converters 

Price includes Shipping and Insurance when paid by 
check or money order Charge or C O D orders 
FOB Brookfield MO 

ROENSCH MICROWAVE K 

R R 1. Box 156B. U 

BROOKFIELD. MISSOURI 64628 ** 336 


^ A * 


7 MILLION TUBES 


Largest Selection of Telescopic Anten¬ 
nas. Write for Info. Prices are postpaid 
via UPS to 48 States. For air delivery 
via UPS Blue add $2.25. Florida add 5% 
sales tax. Payment by M.O. or Cashiers 
Check only. s 141 


RF PRODUCTS 

P.O. Box 33. Rockledge. FL 32955, U.S.A. 
(305)631 0775 


Includes all current ob 
K<Wr soleie antique hard-to-find 
Cjr receiving, transmitting. mdus- 
W trial, radio TV lypes LOWEST 
PRICES Maior brands in stock 
Unity Electronics Dept 
P.O Bos 213. Elizabeth. N.J. 07206 


NEW 


ARRL 

TECH-GENERAL 
LICENSE MANUAL 

Written in an easy to read and 
understand style, this is the guide 
you need for your Tech/General 
studying FCC questions with com¬ 
plete answers ©1985. 1st edition. 
UAR-TG Sottbound $5.00 

Please add $2 50 lor shipping and handling 


rahio _ bookstore 

Greenville. NH 03048 


gyT-1* 

1 ^ 
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Single-digit reset. If o ne of th e digit lines from the 
decoder is connected to RESET, the latch will be reset 
when that digit is received. The most common would 
be #. 

External reset. A logic 0 applied through diode CR2 
will reset the latch. For example, if the function 
selected were autopatch, a negative-going pulse from 
the autopatch time-out timer could be connected here 
to reset the latch so that the patch would not be imme¬ 
diately brought back up after time-out. If external reset 
is not needed, omit diode CR2. 

Multi-digit coded reset. If it is desired to provide a 
coded reset function, such as enabling the rep eater 
transmitter after it h as be en "put to sleep," then SET 
is connected to an OUT line higher in number than 
that used to enable the function. For example, sup¬ 
pose the code *7539 were to be used to disable the 
transmitter. The five digit lin es corre sponding to that 
code would be connected to DIGIT-1 through DIGIT-5 
in the code sequence and OUT-4 would be connected 
to the SET line of the latch. The OUT-2 line from the 
register would be connected to the RESET line of the 
latch. When the disable code *7539 is received, the 
latch is set and the output 0 is used to disable the 
transmitter, for example, by holding the receiver COR 
line low. To enable the transmitter, the code *75 would 
be used and the latch would be reset allowing the COR 
to operate the transmitter. This is not a particularly 
secure coding system, but it allows turning a function 
on and off with the same hardware and with a code 
that the average repeater user would not be able to 
"guess." Perhaps this is an acceptable tradeoff in 
component count and reliability. 

Another very practical application of single- and 
multi-digit reset would be in the restriction of certain 
types of calls made on the repeater autopatch. For toll 
restriction, use the single-digit approach. Toll calls can 
only be made by dialing a 0 or a 7 after you have re¬ 
ceived dial tone. Assume a three-digit autopatch- 
access code. Connect the digit lines from the decoder 
in the correct sequence to t he seq uence det ector 
DIGIT inputs and connect the OUT-2 line to the SET 
line of the latch. Then diode-OR digits 7 and 0 to 
DIGIT-4 and connect OUT-3 to RESET. When you 
now try to dial 7 or 0 as the first digit after the patch 
has been brought up, it will be immediately discon¬ 
nected. To restrict calls to certain central offices, 
diode-OR the first two digits of the prohibi te d offices 
to DIGIT-4 and DIGIT-5 and connect OUT-4 to RESET. 
This latter method may be particularly attractive to 
repeater groups whose telephone billing is based on 
message unit systems. 

Note resistors R1-R5. These are pull-ups to hold the 


gate inputs high if there is not a digit line or output 
line connected. This is necessary to prevent possible 
instability due to floating gate input. R6 performs the 
same function in the latch. Since this gate input is 
diode-coupled, R6 must be installed at all times. 

construction details 

The DTMF controller for our repeater was built as 
several subassemblies; the decoder and its associated 
circuits occupy one 4.5 x 6 inch (11 x 15 cm) perf- 
board, while two sequence detectors are located on 
each of several identically sized PC cards. Figure 4 
shows the decoder card. The 555 timer in the upper 
left corner is not required for decoder operation. Its 
function in the repeater controller is to mute the DTMF 
tones to the transmitter so that they are not retrans¬ 
mitted. This affords increased security of repeater 
codes, and somewhat calms the nerves of the control 
operators. The slide switch is used to select muting 
or non-muting of the tones and is also not required. 
The transistor, seen near the lower left corner, is not 
shown on the schematic. It functions as a power-up 
sequencer for the card, required because of different 
logic voltages used in the repeater controller logic 
system, but is not necessary for decoder operation. 

Figure 5 shows one of the sequence-detector cards 
used in the repeater controller. This card is shown with 
jumpers installed for control code *91 and the diode 
installed for an auxiliary output for that function. When 
the photo was taken, the right half of the card was 
not required and was therefore left blank. Another 
function has since been added, jumpers have been 
appropriately arranged, and the necessary chips in¬ 
stalled in their sockets. 

expansion and change 

As every repeater operator knows, there's no such 
thing as a finished machine. There are always changes 
to be made, more functions to be added, and codes 
to change for one reason or another. With the con¬ 
troller described here, this becomes a relatively simple 
task. 

For example, if an access code is to be changed, 
all that has to be done is to move a few jumpers 
around. If you want to add a new function and all the 
sequence-detector cards are in use, it's a simple matter 
to fabricate another one, code it, and install it in the 
controller card cage. If the digit and clock lines from 
the decoder are "daisy-chained" to a reasonably large 
number of "dedicated-spare" sockets, together with 
Vdd. ground, and reset, then backplane wiring in the 
card cage at the time of addition would be significantly 
reduced. All that would be required would be to con 
nect a FUNCTION ON line and the AUX OUT line if 
desired. 

Because, at the time of design, I did not know what 
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functions were to be included in the final configura¬ 
tion of the repeater, I buffered the digit and clock lines 
from the decoder card. So configured, the DTMF 
decoder should be able to drive all the sequence detec¬ 
tors or other loads required by the wildest imagina 
tion of any repeater technical committee! 

conclusion 

The simple circuit described here has been in opera¬ 
tion for several months in the Vineyard Amateur Radio 
Association's 220-MHz machine on Martha's Vineyard. 
It has performed according to design in all respects 
and has afforded control of our machine's various 
functions without fail. Barring a near hit by lightning 
or a catastrophic failure in the power supply, it should 
remain operative for years. While not providing the 
flexibility over control functions that a micro-based 
system could, this control system comes close and is 
considerably simpler and less expensive to build. 

reference 

1 Mark Forbes. KC9C. 'A Slate of the An Touchtone Decoder." ham radio. 
April. 1983. page 27. 
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NCG Co. NEW-TECHNOLOGY HIGH-QUALITY 

AFFORDABLE TRANSCEIVERS FOR ALL WINNERS IN COMPARISON HANDS DOWN' 


NEW 70 CM ATV TRANSCEIVER 

ALL YOU NEED IN ONE BOX 


$299 delivered 
TC70-1 


t *i**~£L ** 

*4t ** 


. FULL COLOR, SOUND, > LIVE ACTION iusl like broadcast TV Gel on Ihis 
exciting amateur video mode at our affordable ready to go price 

• WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70 Is 
downconverter oulpuls lo any TV on ch 3 lor receiving Connect a good 70 cm 
antenna and low loss coax Plug In any composite video source you want to 
transmit Camera, VCR. computer, etc Plug In any low Z dynamic mic or use 
color camera mic lor Standard 4 5 mHz TV sound Connect to 13 8 vdc lor 
base, mobile, or portable See chapt 20 1985 ARRL Handbook, That s it 1 

• WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack 
projects computer program listings, home video tapes, repeat Space Shuttle 
audio and video il you have a TVRO. repeat SSTV or RTTY. Weather Radai do 
public service events such as parades, marathons, races, CAP searches and 
rescues the list goes on DX depends on antennas and terrain, typically 1 
to 40 miles We have video compensated RF linear amps lor 20 IS119) or 50 
($1891 watts pep lor greater DX 

• FEATURES: Small 7x7x25' Push to Look (PTL) T/R switching GaAstel 
downconverter tunes whole 420450 mHz band Two switch selected video A 
audio inputs RCA phone lacks and 10 pm color camera lack Xmit video 
monitor output. Over t watt pep RF output on one or two (add $151 selected 
crystal controlled frequencies 439 25. 434 0. or 426 25 mHz 

CALL OR WRITE FOR OUR CATALOG lor more Into or who is on In your area We 
stock antennas, modules, and everything you need on ATV 
TERMS: Visa, MC. or cash only UPS CODs by phone or mail Checks must clear 
bank before shipment Price Includes UPS surlace shipping in coni USA. others 
add 3®/o. Transmitting equipment sold only to licensed Tech class or highei 
amateurs, vendable in 1985 call book or copy ol new license 


(818) 447-4565 m-f 8am-6pm pst. 

P.C. ELECTRONICS 

Tom W60RG Maryann WB6YSS 


2522 Paxson Lane 
Arcadia CA 91006 


10/160 M 40-15-6 M NEW 15 M 

HF TRANSCEIVER TRI-BANDER 15 METER MOBILE 


W ^ 

” (- \ -• - I 


** 


Ill'isssSI 

. V T T- 3 T — 


.# # w 

v 



JUST SLIGHTLY AHEAD' WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR' 


4 MEMORYS - 3 WAY AUTO SCAN 
DUAL VFO, IF SHIFT, CW W, 400 Hz 
CW -N 200 Hz ALL 9 BANDS PLUS 
MARS BUILT IN AC/DC POWER SSB 
CW OR RTTY I F TUNE 3-STEP 
TUNING SPEED, 200 WATT PEP. 
MICROPHONE IMPEDANCE 600-50K 
OHM HAND MIC INCLUDED 


40, 15AND6METERSARE YOUR BASE 
STATION OR MOBILE WITH AC/DC 
BUILT IN POWER SUPPLY CW-N 200 
Hz OR USB. 2 S0239 ANTENNA CON¬ 
NECTORS. HAND MIC BUILT IN TVI 
FILTER LITTLE TO NO TV INTER 
FERENCE. 20 WATTS PEP, MARS ON 
40 AND 6T4ETERS 


A GREAT ORP RIG WITH THE BIG BIG 
SIGNAL. 2 WATTS OR 10 WATTS OUT, 
BUILT IN CW SIDE TONE. DIGITAL 
DISPLAY. HAND MIC TOP MOUNTED 
SPEAKER MOBILE BRACKET RIT OR 
FINE TUNE TX&RX -_4KHz. 21 TO 
21 450 MHz SIGNAL TO NOISE MORE 
THAN 10dB DOWN 



SPECIAL 


SPECIAL 


SPECIAL 


90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER 


WE HAVE 1 2 GHz BASE/REPEATER & MOBILE ANTENNAS 


1275 N Grove Street. Anaheim. CA 92806 (714)630-4541 


NOTE PRICES A NO SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE OR OBLIGATION 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND G/VES THEM TO YOU AS STANDARD EQUIPMENT!) 


Band 

Kit 

Wired 

10M.6M, 

2M.220 

$680 

$680 

440 

$780 

$980 


FEATURES: - 

• SENSITIVITY SECOND TO NON E; 0.15 uV (VH F), 0.2 uV (UH F) TYP. 

• SELECTIVITY THAT CANT BE BEAT! BOTH 8 POLE XTAL FILTER 
&CERAMIC FILTER FOR > lOOdBAT ± 12KHZ. HELICAL RESON¬ 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASYTUNETRANSMITTER;UPTO 20 WATTS OUT(UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS, LINKS. TELEMETRY , ETC. 



. T51 VHFFM EXCITERfor10M,6M,2M, or 
220 M Hz. 2 Watts continuous, up to 3 W 
Intermittent. $68/klt. 

• T451 UHF FM EXCITER 2to3 Watts. Kltonly$78. 

Xtal oven avail. 

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters. Several models. 
Kits from $78. 


NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND & UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


ACCESSORIES 


Models to cover every practical rl & If range to listen to SSB, 
FM, ATV, etc. NF * 2 d B or less. 


input Ranflt 

28-32 

50-52 

50-54 

144- 146 

145- 147 
144-144.4 

146- 146 
144-148 
220-222 
220-224 
222-226 
220-224 
222-224 



VHF MODELS 
Kit with Case $49 

Less Case $39 

Wired $69 

UHF MODELS 
Kit with Case $59 

Less Case $49 

Wired $75 


SCANNER CONVERTERS Copy SOSMHzbandon any scan¬ 
ner. Wired/tested ONLY $88. 


TRANSMIT CONVERTERS 


For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi 
mode rig for each band? Can be linked with receive convert¬ 
ers for transcelve. 2 Watts output vhf, 1 Watt uhf. 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

For UHF, 
Model XV4 
Kit $99 
Wired $169 


Exciter 
Input Range 

28-30 

28-29 

28-30 

27- 27.4 

28- 30 
50-54 

144-146 

50-54 

144-146 



Hamtronlcs Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp. 


FEATURES: 

e Very Low Noise: 0.7 dB VHF, 0.8 dB UHF 
e High Gain: 18 to 28 dB, Depending on Freq. 
e Wide Dynamic Range for Overload Resistance 
e Latest Dual-gate GaAs FET, Very Stable 

MODEL TUNES RANGE PRICE 


TUNES RANGE 


•Add *20 for 2M Input 


VHF & UHF LINEAR AMPLIFIERS. Use with above. 
Power levels from 10 to 45 Watts. Several models, 
kits from $78. 


• SEND $1.00 for 40 page CATALOG 

(Send $2.00 or 4 IRC's for overseas mailing) 

• Order by phone or mail • Add S3 S & H per order 

(Electronic answering service evenings & weekends) 

• Use VISA, MASTERCARD, Check, or UPS COD. 


LNG-28 

26-30 MHz 

$49 

LNG-50 

46-56 MHz 

$49 

LNG-144 

137-150 MHz 

$49 

LNG-160 

150-172 MHz 

$49 

LNG-220 

210-230 MHz 

$49 

LNG-432 

400-470 MHz 

$49 

LNG-800 

800-960 MHz 

$49 

| HELICAL RESONATOR 



PREAMPS 


Low-noise preamps with rs-ifrr- 

helical resonators re- / pSKjfzj 
duce intermod and / 
cross-band interference / V* o| 
in critical applications. 

12dBgain. 


Model 

Tuning Range 

Price 

HRA-144 

143-150 MHz 

$49 

HRA-220 

213-233 MHz 

$49 

HRA-432 

420-450 MHz 

$59 

HRA-( ) 

150-174 MHz 

$54 

HRA-{ ) 

450-470 MHz 

$64 


• MO-202 FSK DATA MODULATOR. Run up 

to 1200 baud digital or packet radio sig¬ 
nals through any FM transmitter. Auto¬ 
matically keys transmitter and provides 
handshakes. 1200/2200 Hz tones. Kit only 
$45. 

• DE-202 FSK DATA DEMODULATOR. Use 

with any FM receiver to detect packet ra¬ 
dio or other digital data in “202" modem 
format. Provides audio conditioning and 
handshakes. Kit only $38. 

• COR-2 KIT With audio mixer, local 
speaker amplifier, tail & time-out timers. 
Only $38. 

• COR-3 KIT as above, but with “courtesy 
beep”. Only $58. 

• CWID KITS 158 bits, easily field program¬ 
mable, clean audio. Kit only $68. 

• A16 RF TIGHT BOX Deep drawn alum, 
case with tight cover and no seams. 
7x8x2 inches. Designed especially for 
repeaters. $20. 

• DTMF DECODER/CONTROLLER KITS. 

Control 2 separate on/off functions with 
touchtones®, e.g., repeater and auto¬ 
patch. Use with main or aux. receiver or 
with Autopatch. Only $90 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90. Requires DTMF Module. 

• SIMPLEX AUTOPATCH. Use with your FM 
transceiver. System includes DTMF & Au¬ 
topatch modules above and new Timing 
mdduleto provide simplex autopatch and 
reverse autopatch. Complete patch sys¬ 
tem only $200/kit. Call or write for details. 


namTromcs, Tnc. 

65-E MOUL ROAD • HILTON NY 14468 
Phone: 716-392-9430 Hamtromcs' 1 is a registered trademark 
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Ft. to Slot View END VIEW 


fig. 1. The original G3JVL loop Yagi. Note the plane reflector. The feed passes through 
the boom rather than through the driven element. 


designing and building 
loop Yagis 

Antennas are always an exciting 
subject. Even more exciting is the in¬ 
troduction of a new type of design. 

The loop Yagi is one new design 
that's become quite a performer, espe¬ 
cially on 23 and 13 cm (1296 and 2304 
MHz). However, its design parameters 
have not been widely available (especi¬ 
ally in North America) and are often 
confusing. 

Recently I had a call from Vern 
"Rip" Riportella, WA2LQQ, who 
wanted to know if the loop Yagi would 
work well on OSCAR 10, Mode "L." 
"Of course it will work," I told him, 
and pointed out that several stations 
were already using them. "But how do 
I build one?" he asked. Well, that got 
things rolling. 

At Rip's suggestion, I moved this 
article a few months ahead on my 
planned schedule so that more stations 
could take advantage of the loop Yagi, 
especially on OSCAR 10. When you 
finish reading this month's column you 
should have all the material necessary 
on loop Yagis performance and know 
how to design and construct one of 
your own. 

development of the loop Yagi 

The loop Yagi, as we know it, came 
into existence in the back yard of Mike 
Walters, G3JVL, in 1974. Mike was 
trying to obtain high gain at 23 cm on 
a single long boom instead of using a 
parabolic dish. He tried and discarded 
many combinations of wire loops simi¬ 
lar to quad elements; tuning was 
always critical and the gain was far less 
than expected. 

Then Mike tried using thin (0.028 
inch or 0.7 mm) flat strips of aluminum 
0.1875 inch (4.8 mm) wide mounted 
on a 1/2-inch (12.7 mm) diameter 
boom. Gain was almost immediately 
realized. Using the heuristic (cut-and- 
try!) approach and a large box of dif¬ 


ferent length loops, he moved the ele¬ 
ments around to various positions on 
a boom to optimize gain as indicated 
on a signal strength meter. 

What finally evolved was a 24-direc¬ 
tor loop Yagi on an 81-inch (206-cm) 
boom with one driven element and 
two reflectors, as shown in fig. I. 1 
One reflector was a regular loop placed 
close behind the driven element. The 
second reflector consisted of a rectan¬ 
gular perforated aluminum sheet 
measuring 4-1 /2 by 5 -1 /2 inches (11.5 
x 14 cm) and mounted on the rear of 
the boom. The driven element is fed 
directly at the top with a short length 
of 0.141 inch (3 mm) diameter 50-ohm 
semi-rigid coax. 

Yagi versus loop Yagi 

You may ask, "Why all the fuss 
about loop Yagis?” The answer lies 
mainly in their mechanical design. 
Really long Yagis (over 10 wavelengths 
long) with high gain (over 18 dBi) were 
not readily available until the 1980's. 2 
Furthermore, long Yagi dimensions are 
very critical if optimum gain and low 
side lobes are desired. UHF and micro- 
wave designs are even more critical. 
For instance, at 23 cm the typical Yagi 
tolerance should be within ±0.003 
wavelengths, with 0.001 wavelength 
preferred. 3 This equates to a 23 cm 
tolerance of 0.027 and 0.009 inches 
(0.069 and 0.023 mm), respectively — 
and these tolerances are quite difficult 
to maintain. 


Metallic boom Yagis also require a 
correction factor to be applied to each 
element. (This area is still quite con¬ 
troversial.) Add this to the problems of 
conductivity to the boom or the capac¬ 
itive and inductive effects of through 
the boom mounting with insulated ele¬ 
ments and you have a tall order to fill. 

Don't overlook the feed system in a 
Yagi antenna. For a good match, you 
must have a good mechanical assem¬ 
bly that can tune out variations in the 
design, and the antenna should prefer¬ 
ably be fed with a balanced feed sys¬ 
tem. This implies the use of a bafun, 
another item requiring good tolerances 
and construction techniques. 

Many of the previously mentioned 
items were designed out or improved 
in the G3JVL loop Yagi designs. 
Mechanical duplication is straightfor¬ 
ward. For instance, elements are 
mounted on top of the boom and con¬ 
nected with just one screw. Various 
boom diameter corrections are quite 
well documented, as we shall shortly 
see. Similarly, the loop length, width 
and thickness have been carefully tab¬ 
ulated with correction factors for dif¬ 
ferent sizes and frequencies. Finally, a 
unique driven element feed system 
with a built-in balun was developed. 
Thus the loop Yagi is relatively easy to 
duplicate. 

By now you must be asking what 
the disadvantages must be. Well, the 
main problem is that there just aren't 
a lot of recipes. In fact, there have 
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SPACING 
INCHES (mm) 


1.00 

3.10 

0.95 
1.12 
0.83 

1.78 

178 

1.25 

2.31 

3.56 

3.56 


3.56 

1.00 


( 25 . 4 ) - 

( 78 . 74 ) — 

( 24 . 13 ) - - 
( 28 . 45 )- ~ 
( 21 . 08 ) - ~ 

( 45 . 21 ) - - 

( 45 . 21 ) -%- 

( 31 . 75 ) - 

( 58 . 67 ) — 

( 90 . 42 ) — 

( 90 . 42 ) - 


( 90.4 2 ) - 

( 25 . 4 ) 



ELEMENT 

INCHES 

0 

1.00 

4.10 

5.05 

6.17 

7.00 

8.78 

10.56 

11.81 

14.12 


17,68 


21.24 


POSITIONS 

(mm) 

( 0 ) 

( 25 . 4 ) 

( 104 / 

( 128 . 3 ) 

( 156 . 7 ) 

( 177 . 8 ) 

( 223 ) 

( 268 . 2 ) 

( 300 ) 

( 358 . 6 ) 


(4 4 9 ) 


( 539 . 9 ) 


24.80 ( 630 ) 

28.36 ( 720 . 3 / 

31.92 ( 810 . 8 ) 

35.48 ( 901 . 2 ) 

39.04 ( 991 . 6 ) 

42.60 ( 1082 / 

46 . 6 ( 1172 . 5 ) 

49.71 ( 1263 ) 

53.28 ( 1353 . 3 ) 

56.84 ( 1443 . 7 ) 

60.40 ( 1534 . 2 ) 

63.96 ( 1624 . 6 ) 

67.52 ( 1715 ) 

71.08 ( 1805 . 4 ) 

74.64 ( 1896 ) 

78 20 ( 1986 . 3 ) 

81.76 ( 2076 . 7 ) 

83.00 ( 2108 . 2 ) 


fig. 2A. The basic 28-element loop Yagi, with mechanical dimensions based on 1296 
MHz. When constructing a 38 or 48-element loop Yagi, add additional loops as required, 
spacing them each 3.56 inches (90.42 mm) further down the boom as described in text. 


been only three major designs pub¬ 
lished for 28, 38, and 45 elements. 14 5 
Even these designs could probably use 
some improvements to reduce the first 
side lobe levels. 

The loop Yagi also has a fair wind 
load. Several years ago Rick Commo, 
K1 LOG, and I set out to build a 70 cm 
(432 MHz), 28-element loop Yagi. It 
looked truly inspiring and had very 
good gain when we measured it on my 
backyard antenna range. But plans to 
install it at K1 LOG'S QTH had to be 
abandoned halfway up the tower, be¬ 
cause even in a 10 mph (16 km) wind, 
holding on to the antenna was like 
holding on to a large sail! So loop 
Yagis simply aren't practical below 
about 900 MHz. 

Another loop Yagi headache is large 
birds since they can easily bend or flat¬ 
ten the loops if they decide to roost on 
them. G3JVL solved most of this prob¬ 
lem by mounting his loop Yagi anten¬ 
nas upside down! 

A third problem is deterioration of 
the joints after long exposure to the 
elements. This, however, is quite man¬ 
ageable, as we shall see. 

loop Yagi variations 
and improvements 

Many of the disadvantages men¬ 
tioned above have been solved or cir¬ 
cumvented and the loop Yagi — still 
a high-performance antenna — is 
widely accepted on OSCAR 10 and the 
23 and 13 cm bands. If you're looking 
for an antenna that's relatively easy to 
duplicate and provides high gain on 23 
cm and up, this may be the one for 
you. 

Soon after the original design was 
published, several persons built models 
and frequency-swept the response. 1 
Some dips in gain were noted, especi¬ 
ally below the frequency of interest. 
Although this isn't normally a problem, 
it can be if tolerances vary. The first 
improvement was the addition of an¬ 
other director between directors 4 and 
5 of the original design. 4 This also 
broadened bandwidth and increased 
gain by about 0.5 dB. 

Shortly after I built my first loop Yagi 
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in 1978,1 became disillusioned with the 
plane reflector. It was difficult to fabri¬ 
cate and has a wind load that caused 
it to act like the tail end of a weather 
vane! But removing the plane reflec¬ 
tor caused the gain to drop as much 
as 1 dB. I tried a variety of substitutes 
and finally settled for a second reflec¬ 
tor loop, identical to the first one (just 
behind the driven element) but placed 
at the rear of the boom. It had far less 
wind load than the plane reflector and 
was easier to fabricate; the only per¬ 
ceptible change noted was perhaps a 
0.1 dB drop in forward gain, a small 
penalty for the simplification it yielded. 

Since the original design was con¬ 
ceived, the feed system has been im¬ 
proved. Originally the semirigid coax 
passed to the rear of the driven ele¬ 
ment and through the boom as shown 
in fig. 1. G3JVL found that if you pass 
the same coax directly through the 
lower portion of the driven element 
and correctly shape the element, a 
quarter-wave type of balun is formed. 4 

Other improvements made by 
G3JVL included higher gain for the ori¬ 
ginal design, longer boom models, and 
correction factors for changing loop 
thickness and width as well as boom 
diameter. The latter makes frequency 
scaling the loop Vagi a breeze.® 

how to design a loop Yagi 

Let's look at the designs available. 
The improved original design now uses 
28 elements with two different director 
lengths as shown in fig. 2 and table 
1. All the loop lengths shown in table 
1 are based on the original design with 
a boom diameter of 1/2 inch (12.7 
mm) and loops made from flat alumi¬ 
num strips 3/16 inches (4.76 mm) wide 
and0.028inches (0.71 mm) thick. This 
will be the reference point for all other 


designs. Also note that the length of 
the loops is equal to the distance be¬ 
tween the mounting holes. An extra 
0.25 inch (6 mm) should be added to 
each end. 

I immediately found these sizes to 
be unacceptable. First, the elements 
were too narrow and would often 
break at the screw holes when they 
were tightened to the boom. This 
problem was overcome by using a 
wider (0.25 inch or 6.35 mm) strip. 
Also the 0.028 inch (0.71 mm) alumi¬ 
num is not commonly available in the 
United States but 0.032 inch (0.81 
mm) material is. Finally, the 1/2 inch 
(12.7 mm) diameter boom is too flimsy 
in areas where snow and ice are com¬ 
mon. Adding extra support struts 
helps, but a larger diameter boom is 
still recommended. 

Calculating these changes becomes 
very simple with the correction factors 
that G3JVL later derived.® This infor¬ 
mation is shown on individual graphs 
in fig. 3 (the correction factor for 
boom diameter changes) and figs. 4 
and 5 (correction factors for different 
loop widths and thicknesses, 
respectively). 

Let's work through an example. I 
prefer to use a 3/4 inch (19 mm) boom 
and loops that are 1/4 inch (6.35 mm) 
wide and 0.032 inch (0.081 mm) thick. 
Looking at figs. 3, 4, and 5, we see 
that corrections are +0.9, -0.3, and 
+ 0.04 percent, respectively. Adding 
these corrections together, we get a 
net change of +0.64 percent. This 
means that if we select new sizes of 
materials, all we have to do is increase 
the sizes of all directors and reflectors 
shown in fig. 2 by 0.64 percent. 
Therefore, the scaled directors will 
now be 8.303 inches (211 mm) and 
8.051 inches (205 mm), respectively. 


DRILL 1/8' 
HOLE 

rr~ 


IFPOM TABLE I) 


LOOP LENGTH 


DRILL 1/8 " 
HOLE 



0.23" 

(6.4mm) 

<Z PLACES) 


fig. 2B. Loop length is measured from hole to hole. Note that an extra 0.25 inch (6.4 mm) 
of aluminum strap should be provided at both ends of each loop for mechanical stability. 


The reflectors will measure 9.732 
inches (247 mm). 

other designs 

The compact 28-element has a gain 
equivalent to that of a 35-inch (90-cm) 
dish. But if you want a model with a 
higher gain, you may want to build a 
38 or 45-element loop Yagi — roughly 
equivalent to a 39-inch (1 meter) and 
43-inch (1.1-meter) dish, respectively 
— instead. 

Table 1 shows the lengths of the 38 
and 45-element designs. Again, these 
are based on the original boom diam¬ 
eter and loops as noted above. Note 



FEED 


fig. 2C. The driven element is construc¬ 
ted as shown using a brass or copper 
strap 0.2S inch 16.36 mm) wide and 0.032 
inch (0.81 mm) thick. The length is 
shown in table 1 and is the distance be¬ 
tween the center of the attachment 
holes. See text for final checkout. 
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table 1. 1296 MHz loop-Yagi element lengths. 


28 elements 


design 

inches 

mm 

reflector 1 & 2 

9.67 (9.732) 

246 (247) 

driven element 

9.23 (9.292) 

234 (236) 

directors 1-11 

8.25 (8.303) 

209 (211) 

directors 12-18 

8.00 (8.051) 

203 (205) 

directors 19-23 

8.00 (8.051) 

203 (205) 

directors 24-25 

8.00 (8.051) 

203 (205) 


38 elements 45 elements 


inches 

mm 

inches 

mm 

9.67 (9.732) 

246 (247) 

9.67 (9.732) 

246 (247) 

9.23 (9.292) 

234 (236) 

9.23 (9.292) 

234 (236) 

8.25 (8.3031 

209 (211) 

8.25 (8.303) 

209 (211) 

8.00 (8.051) 

203 (205) 

8.00 (8.051) 

203 (205) 

7.70 (7.7491 

196 (197) 

7.75 (7.800) 

197 (198) 

7.70 (7.7491 

196 (197) 

7.65 (7.699) 

194 (196) 

7.70 (7.749) 

196 (197) 

7.65 (7.699) 

194 (196) 



7.50 (7.548) 

191 (192) 


directors 26-35 
directors 36-42 


The numbers shown above are the reference element lengths for designing a loop Yagi at 1296 MHz. These dimensions are based on a 0.5 inch (12.7 mml 
boom diameter with 3/16 inch (4.76 mml wide by 0.028 inch (0.71 mm) thick loops. The lengths shown in parenthesis are for use of a 3/4-inch (19 mm) 
boom and loops that are 1/4 inch (6.35 mm) wide and 0.032 inch 10.81 mm) thick. Other size material can be used if scaled as discussed in the text. 




that all new directors on the longer 
boom designs are moved out an addi¬ 
tional 3.56 inches (9.04 cm). However, 
the diameter of the loops varies with 
a slightly different tapering schedule. 



For those who don't want to go 
through the scaling exercise, I've 
listed, in table 1 (in parentheses), the 
recommended sizes for the 28, 38, and 
45-element designs using a 3/4 inch 
(19 mm) boom and loops that are 
0.032 inch (0.91 mm) thick and 1/4 
inch (6.35 mm) wide. Different sizes 
can also be used, but you'll have to 
work out the new values yourself! 
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0.02 0.03 0.04 0.03 0.06 0.07 

(0.31) (0.76) (1.02) (1.271 (1.32) (I.7B) 

INCHES 

fig. 5. Use this graph to determine cor¬ 
rection factors for loop thickness other 
than 0.028 inch (0.7 mm). 


frequency scaling 

If you want to operate at a fre¬ 
quency other than 1296, how do you 
perform the scaling? It actually isn't 
that complicated. All it requires is a 
hand calculator, some scratch paper 
and some thought! All data can be 
found on the scaling charts. 

For example, suppose you want to 
make an optimized OSCAR Mode L 
design. 1269 MHz is actually only 
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table 2. Specifications and stacking information for the 28, 38, and 45-element loop Yagi designs discussed in the text. 



boom length 

gain* 

equivalent dish size* 

BW* 

stacking 

distance in X 

design 

(in X) 

(dBi) 

(inches) 

(meters) 

(degrees) 

(E plane) 

(H plane) 

28-element 

9.0 

19.0 

35 

0.9 

18.0 

2.50 

2.30 

38-element 

13.2 

20.0 

39 

1.0 

16.5 

2.75 

2.55 

45-element 

15.7 

20.7 

43 

1.1 

15.0 

2.85 

2.65 

'Approximate 









about 2 percent lower in frequency 
that 1296 MHz. In reality, the models 
shown work quite well even though 
they're made for 1296 MHz, since the 
bandwidth of a typical Yagi type struc¬ 
ture is usually good for at least - 2 to 
+1 percent. But let's say you really 
want to optimize the design without 
compromise. 

In order to exactly duplicate the per¬ 
formance, all element dimensions and 
spacings must be increased by 2 per¬ 
cent (1296-1269/1296). The spacing is 
easy. Just make all spacings 2 percent 
or 1.02 times the values shown in the 
figures and the table. 

Then scale the new boom diameter. 
Let's say you want to use a 3/4 inch 
(19 mm) boom at 1269 MHz. First you 
have to design the boom as if it were 
2 percent smaller in diameter at 1296. 
For example, if we have a boom 0.735 
inches (18.67 mm) in diameter at 1296, 
it will be equivalent to 0.750 inch (19 
mm) in diameter at 1269 MHz. The 
correction factor for 0.735 inch (19 
mm) at 1296 is approximately +0.8 
percent. 

The elements are done in the same 
fashion; they're shortened by 2 per¬ 
cent at 1296 MHz and looked up in 
figs. 4 and 5. Then the changes are 
added to the boom correction for the 
final correction. If the frequency is 
above 1296, the boom correction and 
element parameters must be length¬ 
ened by the equivalent percentage at 
1296. Proceed in the same way as 
already described. 

construction 

The loop locations should be 
marked carefully on the boom as 
shown in fig. 2. This is a very impor¬ 
tant procedure that should not be 
taken lightly. Because spacings are 


quite close for the first directors, a 
build-up tolerance could occur. I've 
therefore shown all dimensions refer¬ 
enced from the rear of the boom to 
prevent tolerance buildup. 

For best symmetry, the boom 
should be drilled while supported in 
either a "V" block or a Porta Vise.™ 
After the first element hole is drilled, 
a dummy element should be fastened 
in place. This will provide a reference 
point for drilling successive holes so 
that they'll all be located in the same 
plane. Admittedly, this is less of a 
problem on a loop Yagi than a conven¬ 
tional Yagi since the elements can be 
leveled by pushing them sideways for 
alignment. Finally, drill out the larger 
hole for the driven element mounting 
screw. 

Next, center-punch each loop for 
the proper length as shown in fig. 2, 
leaving about 0.25 inches (6.35 mm) of 
extra material on each end. Make sure 
the punch is centered on the loop 
width since any sideways skewing will 
weaken the joint. Also, use the small¬ 
est possible drill to just pass the screw 
shank. 

The loops can be pre-formed by roll¬ 
ing them on a piece of tubing or 
dowel. Next insert the screw while 
drawing the two ends together, insert¬ 
ing the screw through the boom in the 
correct location and securing it with a 
lock washer and nut. Do not over¬ 
tighten; this will deform the loop 
material. 

Assembling the driven element is a 
little tricky. It must first be soldered 
together as a sub-assembly as shown 
in fig. 2. Then pass the mounting 
screw through the boom and secure it 
with the nut. (Suitable semi-rigid trans¬ 
mission line can be purchased from 
Microwave Components, WB8EUU, 


11216 Cape Cod, Taylor, Michigan 
48180, for approximately $2.00 per 
foot.) 

Now add the connector. For maxi¬ 
mum strength, rigidity, and reliability, 
it should be mounted on a small right 
angle plate attached to the boom. This 
simple, low-cost assembly with the 
shield, suggested to me by Bob 
Johnson, K9KFR, has worked well on- 
the four loop Yagis I presently use. 

Alternatively, a type OSN™* male 
"N" cable connector can be attached 
directly to the semi-rigid transmission 
line. This method offers an advantage 
if you're going to stack your antennas. 
You can use a transmission line the 
proper length required to reach the 
power splitter (more on this later). 

other variations 

Other loop widths can be used on 
this design if they're properly scaled by 
the methods already discussed. For in¬ 
stance, if some of the elements are 
widened, it may be possible to use a 
uniform length loop on the shorter 
model. 

As mentioned earlier, the simplicity 
of the element attachment to the 
boom is one of the selling points of this 
design. But the place at which the loop 
attaches to the boom is a high current 
point. Therefore, if the elements are 
not tightened properly, the joints can 
corrode, resulting in increased loss in 
the future. 

Several methods have been used to 
circumvent this problem. One is to 
coat the joints with an epoxy or sealant 
type of material after assembly. A sec¬ 
ond, more complex mounting method 
is to rotate all the elements 90 degrees. 

First, a single screw, washer, and 


*"OS\!" is a trademark ol Omni-Spectra, Inc. 
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nut hold the loop ends together. Then 
a second hole is drilled one-fourth the 
distance between the end mounting 
holes in each loop. Finally the loops are 
attached with another screw to the 
boom. This locates the point at which 
the loops are attached at a voltage 
node. 

Remember that all sizes given, in¬ 
cluding sizes on the scaling charts, are 



fig. 6. This is a simple power splitter 
using three type "N" coaxial Tee adapt¬ 
ers. Note 1: Type UG 107A/U recom¬ 
mended but UG 107B/U is usable with 
slightly higher VSWR. Note 2: Either a 
UG 107B/U or UG 28A/U are usable. 


based on mounting loops exactly as 
shown. Any deviations will upset the 
correction factors and possibly de¬ 
grade performance. Several years ago, 
for example, a number of these loop 
Yagis were distributed in kit form by 
a midwest Amateur. Although the 
design was satisfactory, the instruc¬ 
tions recommended, for mechanical 
reasons, that a lock washer be placed 
between the loop and the boom rather 
than between the boom and the nut. 
The effect of this instruction was sub¬ 
tle. Since the element was now further 
removed from the boom, the boom 
correction was diminished, and the 
elements therefore resonated at a 
slightly lower frequency. The net result 
was a 0.5 to 0.75 dB gain decrease and 
higher side lobes. Removing the 
washer, cleaning up the surfaces, and 
then placing the washer on the other 
side of the boom instantly restored the 
antenna's original design performance. 

stacking loop Yagis 

The designs given in this month's 
column will work fine by themselves. 
However, there's always somebody 
who wants more gain. Since loop 
Yagis have lower wind loss than dishes 
(one of the prime reasons for using this 



Heliarc the angle aluminum and plate together at this point. Most local welding shops 
can provide this service. 


design), they're often stacked to ob¬ 
tain higher gain. 

Recommended stacking distances 
and configurations are discussed in 
references 6 and 7. Table 2 lists elec¬ 
trical parameters to follow for proper 
stacking on all three models just 
discussed. Generally speaking, the 
spacings shown may seem too close, 
but they were confirmed at my QTH 
by a series of tests using both a signal 
source and on-the-air test. 

When stacking antennas at such 
high frequencies, phasing harness 
losses and phase lengths are very im¬ 
portant. Four matched phasing lines 
can be brought to the mast where a 
power splitter is attached — or you can 
use an identical length of the same 
amount of semi-rigid coax as men¬ 
tioned earlier. You can then use short 
phasing lines with the back plane feed 
method as discussed. 

Any suitable two-way or four-way 
in-phase power divider can be used. 7 
One simple and usually inexpensive 
power divider can be made for 23 cm 
operation by combining three UG 
107A/U type N Tee adapters as shown 
in fig. 6 . 8 The longer (and older) type 
UG 107A/U is recommended because 
it's closer to the desired phase length. 
However, the newer UG 107B/U will 
work with slightly higher VSWR. 
These coax adapters are readily 
available at flea markets. 

Loop Yagis are usually mounted on 
brackets similar to the one shown in 
fig. 7. These brackets are then attach¬ 
ed to a mast or a stacking frame. If 
two- or four-loop Yagis are stacked 
vertically, it's often more convenient 
to turn the lower ones upside down so 
that the mast doesn't have to pass 
through the boom or loops. In this 
case, remember to invert the feed on 
the upside down antennas so that 
they're not fed out of phase. 7 

You may ask whether the mast can 
be placed through a loop Yagi as is 
typically done on Yagi antennas. The 
answer is yes, but the diameter should 
be kept reasonable and the mast 
should preferably pass midway be¬ 
tween two loops. Tests conducted by 
G3JVL showed a slight gain reduction 
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fig. 8. This is a polar plot of the typical "E" plane of a 45 element loop Yagi. Other 
designs will have similar patterns but with wider half-power beamwidth as shown in 
table 2. 


(approximately 0.25 dB) when a large 
(2 inch or 51 mm) diameter boom was 
passed through the plane of a 23-cm 
loop Yagi. 

Supports or trusses should be used 
to stabilize and strengthen the boom, 
especially where ice and snow are 
prevalent. This can easily be done by 
attaching a piece of tubing between a 
point about two thirds the distance out 
on the boom and the bottom corner of 
the mounting plate shown in fig. 7. 
This tubing can have the same or 
slightly smaller diameter as the boom. 

final performance evaluation 

Once the loop Yagi is completely 
assembled, it should be mounted on 
a mast in a clear area and pointed 
away from any local objects. Then the 
VSWR should be measured. If it is not 
below 1.5:1, bend the first reflector or 
the first director closer or further away 
from the driven element for a better 
match. Sometimes even the second 
director can be bent slightly to 
enhance VSWR., If all else fails, 
shorten or lengthen the driven element 
slightly. 

After the antenna is mounted in its 
final resting place, the pattern can be 
tested. The beamwidth is narrow as 
shown in table 2. The first side lobes 


should be at least 10 dB and usually 
13 or so dB below the main lobe. If 
not, you may have scaled your dimen¬ 
sions improperly. 

For reference, see fig. 8, in which 
a pattern adapted from an equivalent 
13 cm (2304 MHz) 45 element loop 
Yagi is shown. The initial data for this 
pattern was done on a professional an¬ 
tenna range and supplied to me by 
N3CX. The 2304 MHz loop Yagi will be 
covered in a paper I'll be presenting at 
the First Annual 1296/2304 MHz con¬ 
ference in Estes Park, Colorado from 
September 20 to 22 (see end of col¬ 
umn). Note that the nulls between the 
main beam and the side lobes can be 
easily used to determine beamwidth, 
as described in reference 9. 

summary 

The loop Yagi is an exciting and 
relatively new antenna design that has 
been well received as a true performer. 
In this month's column I've tried to 
provide some overall background in¬ 
formation on its design along with pro¬ 
cedures for modifying the design for 
other frequencies and material sizes to 
suit the builder. 

This antenna isn't a panacea, nor 
does it necessarily offer any more gain 
than a well-designed Yagi. However, 


it's easily reproduced and has much 
less wind load than an equivalent dish 
of the same gain. Models have been 
made to frequencies as high as 3 cm 
(10 GHz) with equivalent performance. 
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important VHF/UHF events 


September 7-8: 

September 14-16: 
September 16: 
September 20-22: 


October 5-6: 


October 5-6: 
October 9: 


October 15: 
October 20: 


International Region 1 
VHF Contest 
ARRL VHF QSO Party 
EME Perigee 
First Annual 1296/2304 
MHz Conference, Estes 
Park, Colorado (Contact 
W0PWI 

Mid-Atlantic States VHF 
Conference, Warminster, 
Pennsylvania (Contact 
WA20MYI 

International Region 1 
UHF/SHF Contest 
Peak of Draconids 
Meteor Shower predicted 
at 0300 UTC 
EME Perigee 
Peak of Orionids Meteor 
Shower predicted at 1100 
UTC 
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The best DMM in its class 
just got better. 






PRACTICALLY SPEAKING... 

by Joe Carr, K4IPV 


now that the warranty 
has expired. . . 

The big day has finally arrived. 

After months — or years — of scrim¬ 
ping and saving, you've plunked down 
a kilobuck or so for a new transceiver. 
It's a gleaming engineering marvel with 
knobs, dials, and a luminous digital 
display. A firm squeeze on the Push- 
To-Talk button and your voice projects 
instantly and effortlessly around the 
world. 

But sooner or later, long after the in¬ 
itial euphoria has worn off, you're go¬ 
ing to have to consider what we all 
dread: repairing the rig. Repairing elec¬ 
tronic equipment is like buying in¬ 
surance; most of us never give it a mo¬ 
ment's thought until something cata¬ 
strophic happens. A little planning in 
this regard can make the difference 
between quick success or being off the 
air for weeks while the rig moves 
through the repair "pipeline." 

The first time to think about repairs 
is while you're unpacking the new rig: 
should it have to be shipped back to 
the manufacturer's or importer's repair 
shop, that original packing carton is 
probably the best shipping container 
available. Unpack carefully, taking care 
not to destroy the carton in your 
eagerness to get to the goodies. 

You think that's a bit extreme? After 
all, who has room to store that enor¬ 
mous cardboard shipping crate? I called 
the repair shop service manager for a 
major mail order seller of ham gear; he 
told me that all too often, improper 
packing results in shipping damage, 
often hidden, that must be repaired at 
the owner's expense before the war¬ 
ranty problem can be examined. Some¬ 


times the shipping damage completely 
masks rightful warranty repairs — for 
example, a broken printed circuit 
board track. 

An old grocery carton and three 
inches of newspaper are not proper 
shipping materials! Nor is it prudent to 
use a single wrap of masking tape to 
seal the carton; rigs have been "lost 
in the mail" because of inadequate 
sealing of perfectly adequate shipping 
containers. Use two runs of broad 
nylon filament tape, wrapped around 
the carton in both directions. Top this 
off with plastic film tape or paper pack¬ 
ing tape (the kind you have to 
moisten). Tape a card with your name, 
callsign, address, and telephone 
number directly to the rig, just in case 
your rig becomes separated from its 
packaging. 

It's not prudent to ship more than 
one item per container. My contact 
told me of one fellow who shipped an 
in-warranty Kenwood TS-120S in the 
same substandard carton as the 
12-volt DC, 20-ampere AC power 
supply that powers the rig. That heavy 
power supply bounced around that 
newspaper-lined cardboard box like a 
cannonball and mashed the TS-120S 
to bits! Unfortunately, because the 
damage was caused by improper pack¬ 
ing, neither the shipper nor the 
manufacturer could cover the damage. 

In general, it's wise to not ship items 
such as external powersupplies, micro¬ 
phones, telegraph keys, loudspeakers, 
headphones and other accessories un¬ 
less told to do so by the repair shop. 
Twenty years of working in various re¬ 
pair shops left me with many memories 
of lost customer property. If your 
transceiver is bad, then ship only the 


transceiver. Keep the other stuff at 
home. You can be certain that an 
authorized repair shop will have an 
adequate DC power supply, speaker or 
microphone on hand for testing the 
equipment. 

do you really have a 
problem? 

In one shop where I worked, our ser¬ 
vice jobs ran about 40 percent "NFF" 
— No Fault Found — although some 
of the technicians had a more vulgar 
way of putting it. That means that the 
user diagnosed a fault when none ex¬ 
isted, and the unit was out of service 
for no reason at all. 

Eliminating the NFF takes a little 
common sense. If you suspect a mal¬ 
function, check all connections, acces¬ 
sories, and switch settings. Consult 
the troubleshooting chart in the 
owner's manual. I know it sounds 
dumb, but many a "probable blown 
fuse" complaint results from the AC 
power cord's being disconnected from 
the wall socket. 

You'd be surprised to know how 
often a "won't transmit" complaint is 
traced to a broken PTT wire in the 
microphone connector. If your unit 
won't transmit, try several operating 
modes. If the rig won't "push to talk," 
but does work on CW mode, then it's 
a fair bet that the microphone is faulty. 
Similarly, if your rig will work on VOX 
but not on PTT, then the PTT wire is 
probably at fault. A little common 
sense goes a long way. 

I prefer to keep certain accessories 
on hand to check my rig; for example, 
r normally have a spare microphone. 
Because I'm rarely fond of the stan¬ 
dard handheld microphones that come 
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with new rigs, I buy another model — 
either a desk mike for the home rig or 
a touchtone mike for the 2-meter 
mobile rig. It's a simple matter to squir¬ 
rel away the original mike, or I would 
buy a standby replacement mike, to 
use in troubleshooting problems later. 

Other useful items to have on hand 
are a dummy load and RF wattmeter. 
Although I now use a Bird Model 43, 
a simple $30 VSWR meter is also han¬ 
dy for troubleshooting. In the latter 
case, however, the reading is relative 
only, so it helps to make a record of 
readings and knob settings when the 
rig is known to be working properly. 
Take the readings with the rig driving 
a dummy load, and then record the 
readings and the knob settings that 
created them. A deflection of 50 to 80 
percent of full scale is suitable. 

what to fix 

Although some “old timers" like me, 
with 25 or more years in Amateur 
Radio behind us, loathe the idea of not 
being able to repair our own rigs, it's 
nonetheless necessary to recognize 
that some problems will inevitably be 
"Beyond Capability of Maintenance" 
(BCM). If the rig is BCM, then it needs 
to go the service shop. 

You have to decide what repairs 
you're willing (and able) to undertake. 
Part of this decision will depend on the 
design of the rig, while part will be 
based on the capabilities of your work¬ 
shop test equipment. Another factor 
is your personality: if you're fearful of 
breaking into your rig, then it's proba¬ 
bly best to leave that job to others. 

Of course, it's also possible to 
reduce the fear factor by working 
under the supervision of an "Elmer" 
who has repair savvy. 

In general, the repair of purely me¬ 
chanical problems with minor controls 
(for example, toggle switches or 
potentiometers), visible solder joint 
problems on printed circuit boards, 
and DC power supply problems should 
be well within the capability of most 
Amateurs. It's also possible to add dig¬ 
ital displays to the list above. If the 
design of your transceiver is such that 
most assemblies are on removable 


PCBs, then swapping boards is also on 
the list of "can do's." 

Problems with electronic equipment 
tend to recur in individual sets within 
a model group. Because professionals 
see the same problems again and 
again, they soon develop a "sense" for 
the symptoms. During my college 
years, I worked part-time in an auto 
radio shop that supposedly didn't hire 
part-time help. I'd gone into the shop 
to talk to the owner, who tried to 
ignore me while he worked on a Delco 
radio. As we talked, I recognized the 
problem and told him — without 
touching the radio myself — to go get 
a 7281933 trimmer capacitor and 
replace the LO capacitor. My point in 
telling this story is to encourage you 
to call the repair technicians at the 
manufacturer's or importer's facility, 
describe the symptoms, and take their 
advice. Whatever your problem is, 
they've probably seen it before, and 
they'll most likely be willing to help 
you. 

While you have a technician on the 
line, ask whether there are any up¬ 
dates, retrofits, or engineering 
changes that would normally be incor¬ 
porated into your rig if it were on the 
bench right now. You'd probably be 
surprised to know how often manufac¬ 
turers and importers will update equip¬ 
ment returned for repair at little or no 
cost to the owner. Such a courtesy 
can often eliminate future problems. 

tools and supplies 

If you don't have a certain minimum 
assortment of tools, don't even think 
about attempting the repair of your 
radio. If you decide to proceed, per¬ 
haps the first thing you'll need will be 
the screwdrivers required for removing 
the covers. Be sure to have the correct 
size screwdrivers; improperly sized 
screwdrivers will tear up both the 
screw heads and the screwdriver — or 
pop out of the heads and scratch the 
cabinet’s paint job. 

Many rigs are made in Japan. 
Because the bevel angle of Phillips 
screws on many Japanese products 
differs from that of American-made 


Phillips screws, American-made tools 
will turn improperly inside the sdrew 
slots and tear up the screws. This is 
one instance in which cheap two-for- 
a-buck imported "tool barrel" screw¬ 
drivers work better than classy $3 
models. 

You'll also want to have a couple of 
soldering devices on hand. For small 
work (and PCB repairs), use a 25-watt 
to 75 : watt pencil iron; for larger jobs 
(and wire antennas), use a 250-watt 
soldering gun. (My own Weller D-440 
has served for 20 years.) 

The choice of solder and desolder¬ 
ing aids are as important as the solder¬ 
ing iron you select. The only type of 
solder to use is resin core solder 
marked for radio, TV, or electronic 
use. I know many experienced hands 
will smirk, claiming that this advice is 
a useless restatement of the obvious, 
but it's necessary nonetheless: every 
shop I know occasionally sees a set 
that is ruined from the use of the 
wrong solder. Don't use an acid core 
solder, "plumber's solder" or "in¬ 
dustrial solder." All these products use 
an acid core that will corrode your 
equipment into the junkyard! Use only 
resin core solder marked for radio, TV, 
or electronic uses. (I prefer either 
Kester or Ersin Multicore brands in 
either 50/50 or 60/40 lead/tin 
mixtures.) 

Solder size is also somewhat impor¬ 
tant. For light work on things like 1C 
pins or other PCB points, I prefer a No. 
22, No. 24, or even No. 26 solder. 
Larger work or wire antennas require 
a No. 14 to No. 20 size. I keep rolls of 
No. 14, No. 18, and No. 24 solder in 
my toolbox. Solder isn't cheap, by the 
way — so either learn to use it spar¬ 
ingly or get rich and foolish. 

Desoldering is a workbench skill that 
is just as important as soldering, but 
is all too often ignored in Amateur cir¬ 
cles. Several aids available for desol¬ 
dering, especially on printed wiring 
boards: desoldering tips, solder 
suckers, and solder wick, 

• Desoldering tips are special solder¬ 
ing iron (or gun) tips that are shaped 
like the pin pattern for the device being 
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ham radio welcomes K4IPV aboard. 


desoldered. For example, there are tips 
that fit over all 14 or 16 pins of a DIP 
integrated circuit. The tip is chucked 
up in a soldering gun so that all pins 
can be heated simultaneously. 

• Solder suckers are vacuum tools 
that, when used in conjunction with a 
soldering iron, suck melted solder from 
a joint. Really fancy (high dollar) sys¬ 
tems are available; these use a vacuum 
pump and a pneumatic plumbing sys¬ 
tem that's an integral part of the 
soldering iron. Such tools are suitable 
for commercial shops or industrial 
users. Amateurs and most other users 
can get away with less elaborate solder 
suckers. 

There are at least two types of 
solder suckers that are practical for 
Amateur applications. One type is a 
rubber squeeze ball (something like 
those little ear irrigating syringes you 
can buy at the drug store) with a nylon 
or teflon desoldering nozzle. The other 
type of solder sucker is a spring- 
powered piston device. The operator 
cocks it by engaging the spring, then 
places the tip against the molten joint 
and presses the spring release trigger. 
The solder zips up into the tool, leav¬ 
ing a clean joint. If you buy one of 
these devices, be sure to also buy a 
spare tip. Worn out tips tend to splash 
solder around the PCB a little bit. A 
small file or penknife does wonders in 
repairing worn out tips, but a spare tip 
is nice to have on hand. 

A small collection of other hand 
tools is also necessary. You should 
have a small pair of diagonal sidecut- 
ters, small longnose pliers, mid size 
longnose pliers, wire strippers, several 
sizes of nutdrivers, and some align¬ 
ment tools suitable for the type of 
radio set that you own. With this last 
comment I feel compelled to issue a 
stern warning: ALIGNMENT AD 
JUSTMENTS ARE NEVER USED IN 
TROUBLESHOOTING! The mark of a 
neophyte servicer is the use of the 
"diddle stick" in troubleshooting. So- 
called alignment problems do not oc¬ 
cur suddenly, but typically occur over 
a very long period. When alignment 
shifts suddenly, it isn^t an "alignment 


problem" at all, but rather a compon 
ent failure. Alignment causes a certain 
amount of wear and tear trauma, so 
constant tweeking is likely to add more 
faults than it may correct. 

You might also want to keep a small 
supply of certain service chemicals on 
hand. Repair and maintenance jobs 
sometimes require cleaning of switches 
and potentiometers, so a spray can of 
cleaner (Blue Stuff, for example) is 
handy. You'll also need a small tube 
of either silicone grease or white 
grease (Lubriplate is a popular brand), 
some heat transfer grease for power 
transistors, and a freeze spray for 
locating intermittents. For that really 
professional touch on equipment with 
PCBs, buy a bottle of PCB cleaner 
designed to remove solder resins. 
Cleaning cabinets can be done with 
special cleaners, but they're expensive, 
so I always use modest amounts of 
soapy water on soft sponges or cloths. 

I also recommend that you order the 
shop manual for your rig. Most rigs 
come with a manual that's fine for 
operating (it may even contain a sche¬ 
matic diagram), but not much good for 
troubleshooting. The shop manual 
must be purchased separately. Some 
rigs include a postcard or order form 
with the rig's documentation to make 
ordering a shop manual easier. In other 
cases, you'll have to write to the man¬ 
ufacturer or importer and ask about 
the availability of the manual. You 
should also consider buying service 
aids such as PCB card extenders, 
which allow you to operate PCBs out 
of the rig for troubleshooting, as well 
as patch cords and other items the 
company offers to professional 
servicers. 

conclusion 

Repairing commercially made elec¬ 
tronic equipment is not always a diffi¬ 
cult matter better left to professional 
repair services. The Amateur with 
enough knowledge to pass a General 
or Advanced class license examination 
should be able to learn the job of 
trouble-shooting and repair — even if 
under a friendly "Elmer" the first time. 

ham radio 
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Ultra Compact 


The new ICOM IC-735 is what 
you've been asking for...the most com¬ 
pact and advanced full-featured HF 
transceiver with general coverage receiver 
on the market. Measuring only 3.7 inches 
high by 9.5 inches wide by 9 inches deep, 
the IC-735 is well suited for mobile, 
marine or base station operation. 


Superior 

Performance 


Simplified Front 
Panel 


More Standard 
Features 


It’s a high performer on all the ham 
bands, and as a general coverage re¬ 
ceiver, the IC-735 Is exceptional. The 
IC-735 has a built-in receiver attenuator, 
preamp and noise blanker to enhance 
receiver performance. PLUS it has a 
!05dB dynamic range and a new low- 
noise phase locked loop for extremely 
quiet rock-solid reception. 


veniently located controls enable easy 
operation, even in the mobile environment 
Controls which require rare adjustment 
are placed behind a hatch cover on the 
front panel of the radio VOX controls, 
mic gain and other seldom used controls 
are kept out of sight, but are immediately 
accessible. 


Dollar-for-dollar the IC-735 includes 
more standard features.FM built-in, an 
HM-12 scanning mic. FM. CW, LSB, USB, 
AM transmit and receive, 12 tunable 
memories and lithium memory backup, 
program scan, memory scan, switchable 
AGC, automatic SSB selection by band. 
RF speech processor, 12V operation, 
continuously adjustable output power 
up to 100 watts. 100% duty cycle and a 
deep tunable notch 



Options. A new line of accessories 
is available, including the AT-150 elec¬ 
tronic. automatic antenna tuner and the 
switching PS-55 power supply. The 
IC-735 is also compatible with most of 
ICOM s existing line of HF accessories. 


See the IC-735 at your authorized 
ICOM dealer. For superior performance 
and innovative features at the right price, 
look at the ultra compact IC-735. 





First in Communications 


ICOM America. Inc.. 2380-11601 Ave NE. Bellevue. U/A 98004 / 3331 Towerwood Drive. Suite 307. Dallas. TX 7S234 
All nawl specificAtor* arc jppmnnuw and tubjmt to tfungr w*t»»vl noo« a owgwor. All ICOM radio* wjnirirantv wwO FCC Unwing ipunom emviMi-, 73S4A5 
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MLIIVUU ELECTRONICS The new name 

to look for in Amateur gear and the name to watch for innovation. 
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RF Power Amplifiers 


Power Supplies 


' QaAtFftt RX 
Preamp 


ELH-730D 
List $156.95 


ELH 230D 

List $89.95 



ELM-2300 

ELH-260O 

Frequency Range 

144-148MHZ 

144148MHz 

Modes 

All Mods 

All Mode 

(FM SS8CW) 

(FMSSBCWI 

| Input Power 

1W-3W 

IW-3W 

1 Output Power 

30W 

50W 

| Power Source 

DC138V/45A 

DC13 8V/10A 

RX-PRE-AMP (About) 

10dB 

10dB 

Input & Output 
Impedance 

so y 

500 

Dimension (m/m| 

(W x H * D) 

3.8*x1.6*x6 5* 

3.6* x 1.6* x 8.5* 

N/W (About g) 

18 OZ. 

24 oz 


.v.'.v 

•**«• .-.V.V 


EP-3030 List $208.00 


ELH-73Q O 

440-450MHz 
Al! Mock* 

(FM SS0 CW) 

3W 

30W 

DC138V/7A 

15dB 


(With trno M1-») 


EP-660 Ut« $69.00 

(With Du* i Mateo 


Output Voitap* 

Output Currant 


About 10V 15V D C 
(Wtth Voltage Adjuatar 


»A 0 C (Conltnuouat 
JOADC (Ma» I 


Automatic Currant Uml 
Syatam ahuta down in 


About 10V tSV 0 C 
(Wtth Vottaga Adiualar 

on fear aHta) _ 

5SA0C (Conl»nuou*| 

e»*DC (Maa) 


Sratam ahuta down it 
ascaaa ol Camot 

9* * 4 Vti *4* 


(With Two Matarai 

ffUM 

About 10V tSV DC 
(With Voltage *d|uale* 

on rear aide) _ 

50A D C (Conllnuout) 
MAOC (Ma*) 


Syelem ahuta down In 
ascaaa of» amp* 

iiw''«iK' r ;Tr— 


---- many olhara Irom *55 ampt 

bout g) _ 18 oz. _ 2* oz _ 23 5 oz. 

Watch tor the introduction of our new 2 meter hand held available soon' Contact Alinco tor your nearest dealer 

Alinco Electronics Corp. P.0. Box 70007 Reno, NV 89570 (702) 359-1414 




TUBES 

ancUC’s 

FAST DELIVERY 

LOWEST PRICES 

call Toll Free (800) 221-5802 





In depth Inventory Induslrul A Receiving Tubes 

Htt/o -no ? tluTon Ctuniplvs 

3-400Z 

$85.00 

8122 

110.00 

3-500Z 

85.00 

MRF450 

$12.95 

572B 

55.00 

MRF454 

18.95 

811A 

12.00 

MRF455 

14.95 

6146B 

8.75 

MRF492 

19.95 

M2057 

15.00 

6LF6 

$8.26 

8950 

11.50 

6JS6C 

7.46 

807 

5.75 

6KD6 

8.26 

6550A 

7.75 

6MJ6 

8.38 

4CX2S0B 

60.00 

8417 

8.38 

6DJ8 

2.75 

7360 

13.95 

6883B 

8.25 

6CA7 

5.55 

Mi |0 MuulKturers Fecloiy Boxed enO Full line ol 

Sylvinii tCG fleplscemenl Semiconduclois 

©F^^nc/i© 
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SYIVAMIA 


^CVHF 

COMMUNICATIONS 


Contact us for all of your amateur radio 
needs FEATURING 

ICOM. AEA. LARSEN VAN GORDEN 
VIBROPLEX NYE VIKING FALCON 
COMM IEADING EDGE. ARRL PUBLI 
CATIONS KAGLO HAMTRONICS 
PROWHITER. ELEPHANT DISKS 
DEBCO. TRIONYX ^ 177 


915 North Main Street 
Jamestown, New York 14701 


PH. (716)664-6345 




Minimum order S 2b 00 


Allow S3 UPS cmrge 


TRANSLETERONIC IHC. 

hg B 

Box H. 1365 39th ST.. BR00KYLN. NY 11218 
Tel. 718-633-2800/Watts Line 800-221 5802 
FAX » (718) 633-4375 


T 




GUS BROWNING, W4BPD’s 

DX’ERS MAGAZINE 

For over 17 years. Gus's DX'ERS MAGAZINE has 
brought thousands of DX'ERS worldwide, timely, 
pertinent Information on when and where to find 
those elusive DX stations 

Gus's personable, chatty writing style and his years 
ol DX operating experience makes the DX'ERS 
MAGAZINE a unique publication One year $14 00 
USA, Canada & Mexico 


q«» 1 Gus also prints high quality QSLs and other related items. 

^"^Ti 36 Write today for a free sample of his QSLs and DX'ERS MAGAZINE. 

Gus Browning, W4BPD • P0 Drawer 405 • Cordova, SC 29039 


























ENGINEERING 
MAKES THE DIFFERENCE 


The fact that the Computer Patch Interface unit by Advanced Electronic Applications. Inc. is known as the best value on the 
market is no accident The CP-1 was designed by Al Chandler. K6RFK (PHD-E.E.), an active RTTV user since 1963. 

Given a cost per unit budget for the CP-1. Al designed as much performance as possible into the Computer Patch, includ 
ing a unique new tuning indicator, referred toby one of our customers as the "Dead Eye Dick” tuning indicator. This indicator 
is ideal for RTTY and CW. in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning. It also performs under 
poor signal to noise conditions in which other indicators provide no useful data 

Al's variable shift tuning was designed to move the space filter center frequency from 2225 Hz to 3125 Hz without changing 
the bandwidth (by varying the Q of the filter) All this is accomplished using a precision ganged potentiometer to assure proper 
tracking of the multiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design, 
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be 
used like passband tuning for extra elimination of adjacent channel interference. 

Some manufacturers are concerned that amateurs might try calibrating their own equipment and. therefore, have used 
non-adjustable components, which results in sub-optimal performance Although more costly, trimpots used in AEA equip 
ment allow factory adjustment for performance to design specifications Competently designed active filter circuits need not 
be adjusted after leaving the factory; however, for specialized use the owner can easily change filter parameters 

Mindful of the fact that many of our customers are new to RTTY. Al made the CP-1 tuning as forgiving as possible. while 
providing the most critical operator a piece of equipment in which he could be proud Even old "pro’s" are surprised at the 
poor signal conditions under which the CP-1 will still provide good copy. 

You can now experience the BEST RTTY. CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT ,M soft¬ 
ware packages designed for the MARS. SWL. or amateur radio operator, and you will feel a pride reminiscent of what “made 
in U S A " brought in years gone by Please do not hold the low price of the CP 1 against us This is one case where you get 
much more than you pay for relative to any of the competitive units For more information send for our FREE catalog. Better 
yet. see your favorite dealer 
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COMMUNICATIONS 


915 North Main Street 

Jamestown, New York 14701 (716)664-6345 


Brings you the 
Breakthrough! 


Production Expertise And Service Integrity 
Form The Foundation For Your Long-Term Satisfaction 





PWR/VOL 


M.MOOE 


TONE HI/LOW REV 


THE STANDARD OF EXCELLENCE 
Definitely Superior! 

AZDEN PCS-5000 

COMMERCIAL — GRADE 


LITHIUMBATTERV BACKUP: Memoryiiiloimalioncanbeslored 
lor up lo 5 years even i( power Is removed. 

FREQUENCY RFVFRSF: Allows you lo listen lo repealer Input 
trequency 

ILLUMINATED KEYBOARD WITH ACQUISITION TONE: Keys are 
easily seen in the dark, and actuation Is positively verified audibly. 
CRISP. BACKLIGHTED LCD DISPLAY: Easily read no matter what 

the lighting conditions! 

DIGITAL S/RE METER: Shows ini otnmg signal strength and rela¬ 
tive transmitter power. 

MULTI-FUNCTION INDICATOR: Shows a variety ol opeiating 

parameters on the display 

FULL Ib-KEY TOUCHTONE PAD: Keyboard (unctions as auto- 
patch when transmitting. 

MICROPHONE CONTROLS: Up down frequency control and 

priority channel recall 

PL TONE GENERATOR BUILT IN: Instantly program any ol the 

standard Pt frequencies into the microcomputer COMPARE! 
TRUE FM, NOT PHASE MODULATION: Unsurpassed intelligibil¬ 
ity and audio fidelity. COMPARE.' 

HIGH/LOW POWER: '-elect 25 watts or 5 watts output — fully 

adjustable 

SUPERIOR RECEIVER: Sensitivity is hetlei than 0.IS microvolt for 
20-db quieting, Commercial-grade design assures optimum dy¬ 
namic range and noise suppression COMPARl I 
DIRECT EREQUENCY ENTRY: Streamlines channel selection and 
programming, 

OTHER FEATURES: Rugged dynamic microphone, built-in spea¬ 
ker. mobile moulding bracket , remote speaker jack. and all cords, 
plugs, tuses and hardwaie are included 


UNPRECEDENTED WIDE FREQUENCY RANGE: Covers 141)000- 
153,000 Mlb in steps that can be set to any multiple of 5 kH/ up to 
50 kHz. 

CAP/MARS/NAVY MARS, BUILT IN: The wide Irequency range 
facilitates use of CAP and ALL MARS FREQUENCIES including 
NAVY MARS COMPARE! 

TINY SIZE: Only 2 inches high, 5 1 '. inches wide and 7 1 • tw hes 
deep! 

MICROCOMPUTER CONTROL: Gives you the most advanced 
operating features available 

UP TO II NONSTANDARD SPLITS: COMPARE this with other 
units! 

20 CHANNELS OF MEMORY IN TWO SEPARATE BANKS: Retains 
frequency, offset information, PL lone frequency. 

DUAL MEMORY SCAN: Scan memory banks separately in to¬ 
gether ALE memory channels ate tunable independently 

COMPARE! 

MEMORY SCAN LOCKOUT: Allows you lo skip ovet channels 
you don't want to scan 

TWO RANGES OF PROGRAMMABLE BAND SCANNING: limits 
jie quickly reset Scan ranges separately or together with inde¬ 
pendently selective steps in each range. COMPAItll 
BUSY SCAN AND DELAY SCAN: Busy scan stops on an occupied 
i hannel. Delay scan provides automaiic auto-resume 
DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT): 
Always stops on frequency desired when scanning 
PRIORITY MEMORY AND ALERT: Unit constantly monitors one 
memory channel for signals, alerting you when i flannel is 
ort upied. 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817 S.W 129fh Terrace, Miami, Florida 33176 Telephone (305) 233-3631 Telex: 80-3356 


MANUFACTURER 

JAPAN PIEZO CO„ LTD. 

1-12-17 Kamirenjaku, Milaka, Tokyo. 181 Japan 


Telex: 781-2822452 
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a detailed look at probes 


From simple to exotic, 
these devices 
invariably affect circuits 


Although it's admittedly difficult to get excited 
about probes, this article may offer insight into, and 
perhaps even respect for, these devices. Despite their 
uncomplicated appearance, they're really much more 
than "just a piece of wire with a handle." 

probes load down circuits 

Most low- to medium-frequency oscilloscopes have 
a 1-Megohm impedance shunted by 8 to 50 pF of 
capacitance. Some scopes above 200 MHz have a 
50-ohm or both a 1 Megohm and 50-ohm input impe¬ 
dance that is switch-selectable. In either case, when 
a scope's probe is attached to the circuit under test, 
this impedance loads the circuit and may alter its 
proper operation or even cause it not to work. 

Figure 1 shows an attenuator probe and scope in¬ 
put. An attenuator probe contains a built-in voltage 
divider. Most typical values of these types of probes 
are 10:1 and sometimes even 100:1. 

How does the probe affect the input signal? First, 
consider what happens to square wave and sinewave 
inputs. (With sinewave inputs we're especially con¬ 
cerned with amplitude and phase distortion.) Refer¬ 
ring again to fig. 1 , note that the probe and scope in¬ 


i 


C,2r/OoF I 



fig. 1. Illustration of a probe and scope's input circuitry. 


Note: All figures courtesy Tektronix, Inc., unless otherwise noted. 


put essentially form an RC divider. Since R1C1 must 
equal R2C2 for equal attenuation at all frequencies, 
as R1 increases Cl must decrease. The capacitance 
at the probe tip can be reduced by going to higher 
values of attenuation. 

measuring pulsed signals 

Referring to fig. 2A, note that if R s = 200 ohms 
and if C s = 20 pF, then t r i would be limited by the 
integration network of R S C S and would be equal to 2.2 
R S *C S or 8.8 nanoseconds in this case. Using a typical 
passive probe such as the P6053B (fig. 3) with a 9.5 
pF and 10 Megohm impedance then results in the cir¬ 
cuit shown in fig. 2B. (R p has been disregarded 
because it is much greater than R s .) Looking at the 
risetime as 2.2 R s (C s + C p ) we obtain 13 nano¬ 
seconds. Mathematically 


t r , - t r , _ 13 ns - 8.8 ns 

t n 8.8 ns 

C n 9.5 pF 

and £ x 100 = jo p F = percent 


Next, let's look at what happens when we use a 
P6048 probe (fig. 4) with its 1 pF, 10 kilohm character¬ 
istic. Referring to fig. 2C, note that by using 
Thevenin's theorem that t r 3 = 2.2 R 2 (C s + C p ) = 7.7 
nanoseconds now. This percentage change is dra¬ 
matically less than that caused by the P6053B. 
Mathematically, 


7.7 ns - 8.8 ns 
8.8 ns 


x 100 = 12 percent change 


Interestingly, though, by not degrading the signal 
by slowing its risetime, the probe actually modified the 
source resistance to decrease the risetime, making it 
faster than it should be. This, however, was at the ex¬ 
pense of output amplitude, which decreased to 83.3 
percent. Recall that in the first example there was no 
change in signal source amplitude when the probe was 
applied. 


By Vaughn D. Martin, 114 Lost Meadows, 
Cibolo, Texas 78108 and Billy W. Davis, 8914 Rich 
Quail, San Antonio, Texas 78251 
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fig. 2B. A P6053B probe added to this typical signal 
source. 
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fig. 2C. A P6048 probe added to this typical signal source. 


These two examples demonstrate that when meas 
uring pulsed or square wave signals, low capacitance 
is desired when measuring risetime, but high resis 
tance is more important when measuring amplitude 
Also, selecting a low impedance test point in a circuit 
is best when measuring both risetime and amplitude. 

Using the same probes and the same circuit, let's 
see how amplitude and phase relationships are affect 
ed when the signal source is a sinewave oscillator. 
Refer to fig. 5 and note that we now have a 10 MHz 
source; at these higher frequencies, the X p and R p of 
the P6053B probe change (see fig. 61. Applying the 
P6053B probe to the source, the output voltage drops 
to 94 percent of the generator voltage. This represents 
a 3 percent drop from the 97 percent output voltage 
normally obtained from the source. 

Applying a P6048 probe to the same circuit causes 
an output voltage of 81 percent of the generator's 
open circuit voltage and 16 percent from the unloaded 
voltage condition (fig. 7). 

Because all probes contain a capacitive element, 
phase relationships or shifts will naturally occur. Refer 
to fig. 8 and consider an amplifier driven from a 10 
MHz, 50 ohm source and having an output impedance 



fig. 3. P6053B high-impedance probe. 
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fig. 4. P6048 low-capacitance probe. 


SINE 

WAVE 

SOURCE 
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fig. 5. A typical sine wave signal source. 



of 2 kilohms. Examining the input and output using 
two 10 Megohm 10 pF probes graphically shows a 49 




degree phase shift difference in the points in the circuit 
being examined. 

Next, refer to fig. 9. Note that with 1 kilohm, 1 pF 
probes the phase difference is now only 2 percent. But 
the price paid for this is an attenuation in signal — it's 
only 67 percent of the original amplitude. 
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application determines probe needed 

Here are some general guidelines to follow when 
making measurements with a passive scope probe. 

• Always check the probe compensation on the oscil¬ 
loscope being used to make the measurement. 

• Choose the lowest impedance test point possible to 
view the signal. 

• When making risetime measurements: 

Choose a probe with R and C values as low as 
possible. 

Scope and probe risetime should be short relative 
to the signal risetime. 

Observed risetime is approximately equal to the 
square root of the sum of the squares of all rise- 
times in the system. These risetimes include that 
contributed by the signal source, the probe and 
the scope. 

• When making amplitude measurements: 

For sine wave measurements, choose a probe 
that has the highest input impedance at the fre 
quency of interest. Remember, loading error 
changes with frequency. 

For pulse measurements, choose a probe that has 
a large input resistance relative to the source im¬ 
pedance. Input C is of no concern if pulse dura¬ 
tion is about five times longer than the input RC. 

active probes 

Two prime advantages of active probes include the 
following: isolation (provided between the measure¬ 
ment point and the probe cable and scope, allowing 
high input resistance and low capacitance to be 
achieved) and full bandwidth (obtainable without input 
signal attenuation). 

Most active probes are compatible with either 1 
Megohm or 50 ohm scope inputs without using exter¬ 
nal adapters. When working in the 50 ohm mode, a 
50 ohm cable can be used to extend the probe length 
without increasing capacitive loading. However, longer 
cables will slow the risetime. 

A typical active probe such as the Tektronix P6201 
in fig. 10 has a probe bandwidth of from DC to 900 
MHz with a risetime of 0.4 nanosecond. 

To show how much better an active probe is than a 
passive probe, let's go back to the same circuits we've 
been comparing and see what happens to the circuit 
once the active probe is connected to it (see fig. 11). 
Realizing that the P6201 has a 1.5 pF capacitance, its 
loading effect is only 8 percent, increasing the pulse 
risetime from 8.8 ns to 9.5 ns or mathematically: 

Ifj-tn 9.5-8.S 

x 100 = 0 v =8 percent 

t r , tf.tf 
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fig. 9 Phase shift caused by applying a P6048 probe to 
an amplifier's (A) input and IB) output. 



fig. 10. A typical active probe, the Tektronix P6201 


This 8 percent value is a marked improvement over 
the 48 percent increase in risetime caused by a lOx 
high impedance passive probe like the P6048. 

measuring low-level signals 

One prime advantage of an active probe is full band¬ 
width at lx attenuation with minimum circuit loading. 
Figure 12 shows that the active probe increased the 
risetime from 8.8 ns to 10 ns for a 14 percent change. 
Although somewhat greater than the 8 percent change 


78 G3 September 1985 





MICROPATCH™ MODEL MP-1 


COMPUTER PATCH MODEL CP-100 


MICROPATCH™ MODEL MP-1 

The new AEA model MP-1 Micropatch represents the best features and performance 
available for under $140.00. Featuring true dual-channel filtering of Mark and Space 
tones with an AM detector and Automatic Threshold Correction (ATC) circuit, the MP-1 
is in a totally different performance class than competitive units that often have only a 
single channel filter or no filtering at all. 

The MP-1 also offers a high performance CW capability. With respect to the CP-1, overall 
performance is nearly as good; but the CP-1 offers a few more advanced features such 
as variable shift tuning, RS-232 option, and a more advanced tuning indicator. 

• COMPUTER PATCH MODEL CP-100 

The new CP-100 Computer Patch offers all the following exciting features in addition to 
the CP-1 features: 

• 170, 425, 850 Hz Calibrated Shifts for Transmit and Receive 

• 75 to 1000 Hz Variable Receive Shift Range 

• Normal and Reverse FSK Outputs 

• Input AGC 

• Direct Coupled Automatic Threshold Control 

• Front Panel Squelch 

• Discriminator Style Tuning Indicator 

• Current Loop Option 

• Built-In Monitor Speaker 

• Baud Rate Switch „ UA11 

• Improved AM Detector 4 1 ^ “rings you the 

Breakthrough! 

Advanced Electronic Applications, Inc. 

P.O. BOX C-2160 • LYNNWOOD, WA 98036 

(206) 775-7373 • TELEX: 152571 AEA INTL •" 1,2 




V/unnru i tn rniuii ~ mvi/uu wr-i 

The AEA Model CP-1 Computer Patch has earned a solid reputation for being the best 
overall interface value on the market today. We at AEA have now reaffirmed what our 
competitors already know; for the money, the CP-1 cannot be beat! That is why we have 
chosen to leave the popular CP-1 in our product line and to introduce new computer in¬ 
terface/terminal units with differing features and performance at different prices. 


PICK A COMPUTER 
INTERFACE 

TO MATCH YOUR NEEDS 


COMPUTER PATCH™ 
MODEL CP-1 





I the corner. 

u’s VHF/UHF 


handheld alternative, we've got your 
bases covered too. 

V\£ give you a choice of three 
bands of operation: the FT-203R 
for 2 meters, the FT-103R for 
220 MHz. and the FT-703R for 
440 MHz. 

Each of these lightweight rigs 
features 25 watts of power and an 
optional DTMF keyboard. 

Over land. Our two mobiles give 
you a lot of power in very small 
packages. 

The FT-270RH is a 2-meter 
45-watt rig that conveniently packs 
its 45-watt punch into just about 
any small space in your car 

The FT-2700RH is a 25-watt 
FM dual-bander that lets you oper¬ 
ate on 2 meters or 440 MHz. Or 
combine the two for cross-band, 
full-duplex, telephone-style 
operation. 

Either way both rigs are simple 
to operate. You get ten memory 
channels. Flexible band-scanning 
functions. Dual 
VFO capabi I ity 


Whether it's for working 
your favorite repeater or J B 
working an exotic land. ft 

Yiesu's got the choice in VHF II p 
| and UHF radios 
that you need. II 

In fact, you'll HI £ 
discover that 
our VHF/UHF B 

line is as diverse I 

as your oper- 
ating needs. 

So when you want 
. to make your VHF/UHF 
I operation complete. 

( B- L — just look to 
Yiesu for the 

By Fbryour 
hand. \Nere 

standards in 

Jl-"■ handheld 

I radio ted'iii 
Bf ogy. And 

| B 5-watt. 2-metvr 

our 4-watt 440-MHz FT-7D9R are 
no exceptions. 

In fact, you won’t find a more 
flexible, easy to use HT design 
anywhere 1 


Each rig gives you a 
battery saver that really helps con¬ 
serve your battery power 

Two microprocessors make for 
a wider range of scanning func¬ 
tions. And complete storage capa¬ 
bility in each of the ten memory 
channels. 

Even an optional plug-in tone 
encode/decode module is available. 

And best yet, these two high- 
powered HTs fit very comfortably 
in your hand, thanks to an ultra- 
slim and lightweight design. 

However if you're looking for 
g ^ a more basic and 
inexpensive 
































Around the world. 


line gets you there. 



With a clean, uncluttered LCD dis¬ 
play for easy readout 

'ibu don't even have to take 
your eyes off the road to determine 
your operating frequency and 
memory channel. An optional voice 
synthesizer announces them both 
at the push of a button on the 
microphone. 

Also, an optional plug- 
MklA in tone encode/decode 
Jjk board is 
■n available » 


restricted neighborhoods. 

The FT-726R is a 2-meter 
K)-watt ng with cross-band capa¬ 
bility lo assemble the core of 
your earth station, simply plug 
in two optional modules, one 
for 435-MHz operation, another < 
for cross-band duplex. i 

You get eleven memories, dual 
VFO registers, highly versatile 
scanning functions, and a whole lot 


may be. Just write us with your 
system specifications, and well 
recommend the required hardware 
_ What's more, you can rest 

1 assured that our repeater 
system is proven and reliable. 
In fact, it's been used exten¬ 
sively in bothamateurand 
commercial applications 

Ykesu gets you there. 

So when you're ready to get 
out on VHF/'UHF go with 
Yjesu. 'ibu'll discover a new world 
of innovation. 


more to make the FT-726R a highly 
worthwhile investment. 

Tie it all together Finally if 
you're looking for- a repeater sys- 


Across the world. \Afe've got 
the world's most popular link 
to OSCAR K), the triband FT-726R 
And talk about DX. You'll be 


making worldwide contacts in true 
20-meter style. Wth excellent 
signal quality too. 

And better you can work the 
world from just about anywhere. 


tern, we've got just the repeater 
and intelligent controller that 
you need. 

NAfe'll help fine-tune your sys¬ 
tem to fit your individual require- 


Yaesu Electronics Corporation 

6851 Walthall Way Riramoum CA 90723 
(213) 633-400/ 

Yaesu Cincinnati Service Center 

9070 Gold ftirk Dnve Hamilton. OH 45011 


Including apartments and antenna ments. No matter what they (513)8/4-3100 


Prices and specifications subject to change without notice. 
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CALL TOLL FREE FOR QUOTES 



RADIO 1-800-328-0250 

^ 1-612-535-5050 

inyVVr* (IN MINNESOTA-COLLECT) 


YOU GET MORE “BANG FOR YOUR BUCK’’ 


AT TNT RADIO SALES! 


1 Kenwood 

1 Mirage I MFJ 

1 Welz 

1 loom 

1 KLM 1 Astron 

■ Azden 

1 Bencher 

1 Telex Hygain 1 Alpha/Delta 

1 Santee 

1 AEA 

1 Nye Viking 1 Bearcat 

■ KDK 

1 Kantronics 

■ Larsen ■ Regency 

1 Ameritron 

SALES AND SERVICE AT PRICES YOU CAN AFFORD! 

CALL OUR WATS LINE FOR LOW LOW PRICES! 

SPECIAL OF THE MONTH: LARSEN MAG MOUNT EM \ PNG 

-$36.95 


VISA/MASTER CARD 
FREE SHIPPING 
ON MOST RIGS FOR CASH! 


S.A.S.E. FOR OUR 
•BENCH-TESTED" 

USED EQUIPMENT LISTING 


MON-FRI 9 AM - 6 PM CENTRAL TIME 
SATURDAY 9 AM - 5 PM 


4124 West Broadway, Robbinsdale. MN 55422 (Mpls./St. Paul) 


Iron Powder and Ferrite 

TOROIDAL CORES 

Shielding Beads, Shielded Coil Forms . 

Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome 
Free Flyer 

Since 1943 

12033 Otsego Street, North Hollywood, Calif. 91607 

In Germany EieHromkiaden. W'ltietm — Mellies Sir 88 4930 Delmoifl 18 West Germany 
In japan Toyomura Electronics Company Ltd 7 9 ? Cnome Sola Kanaa Crnyoda Kg Tokyo Japan 


CALL LONG DISTANCE ON 2 METERS 


Only 10 watts drive will deliver 75 watts 
of RF power on 2M SSB, FM, or CW. It is 
biased Class AB for linear operation. The 
current drain is 8-9 amps at 
13.6 Vdc. It comes in a well 
constructed, rugged case 
with an oversized heat sink 
to keep it cool. It has a sen¬ 
sitive C.O.R. circuitry, 
reliable SO-239 RF connec¬ 
tors. and an amplifier 
IN/OUT switch. The max¬ 
imum power input is 15 
watts. 


Our products are backed by prompt fac¬ 
tory service and technical assistance To 
become familiar with our other fine pro¬ 
ducts in the amateur radio 
market, call or write for our 
tree product and small parts 
catalog. 

Model 875 
Kit $109.95 

Wired & Tested $129.95 


fjfj I Communication 
BZ^SJConcepts Inc. 

2646 North Aragon A** • Dayton. ONo 4S420»(513) 796-1411 


This publication is 
available in microform 
from University 
Microfilms 
International. 



Cooipany/lnttltution 


Cull toUfrw 000-521 *044 In Michwan 
Alaska and Hawaii call cuUmI 313-761-4700 Or 
maii inquiry lu I'nivcrsitv Microfilms lnlttmatumul. 
300 North Zeeb Road. Ann Arbor. Ml 40106. 
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of the P6201 (10x), it virtually had no effect at all on 
the signal amplitude. But in fairness to the passive 
probes, it must be noted that at lower values of source 
impedance or with slower risetimes the small differ 
ence in measurement error may not justify the differ¬ 
ence in cost between the active and passive probes. 
But in the final selection process it might be advisable 
to observe the following general guidelines: 

• Full bandwidth is provided with no signal attenua 
tion using the IX configuration. 

• The active nature of the probe provides the high in 
put impedance characteristics of most passive probes 
and the low input capacitance of passive probes 
designed to work into 50 ohm inputs. These features 
yield the best features of both minimum risetime 
and minimum pulse-amplitude error. 

• Impedance selection to permit use with either 50 
ohm or 1 Megohm inputs is usually provided. 

• Probe length can be extended through the use of 
a 50 ohm cable without increasing probe loading. 

• Over-voltage capability is typically provided. 
However, to minimize the likelihood of over voltage, 
the highest attenuation configuration should always 
be used when probing unknown voltages. 

• Dynamic signal range of the active probe is not as 
great as that of a passive probe. For example, the 
P6201 (IX) can handle signals up to ±600 mV. This 
can be extended to ±60 volts using the 100X attenu¬ 
ator. DC offset provides a measurement window of 
± 5.6 volts using the probe alone, with the range ex¬ 
tended to ±200 volts using the 100X attenuator. 



fig. 12A. The P6042 current probe and accessories. 


the current probe 

Now let's turn our attention to a measurement tool 
often overlooked — the current probe. Current probe 
measurements are particularly applicable for high 
impedance measurement points where the voltage 
probe would significantly alter the circuit charac 
teristics. 

The current probe offers the lowest circuit-loading 
of any available probe. There is, however, an inser 
tion impedance reflected into the circuit under test, 
which consists of a series resistance shunted by a small 
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BARKER & WILLIAMSON 

OFFERS 

★ ONCE IN A LIFETIME DEAL ★ 


MODEL VS-300A 
ANTENNA TUNER 


GUARANTEED THE BEST VALUE YOU’LL EVER FIND! 
REGULARLY $100.00 

NOW ONLY $69.95 WHILE SUPPLIES LAST 

• FULL COVERAGE - 1 8-30MHZ • BUILT-IN WATTMETER WITH FORWARD 

•' HANDLES UP TO 300 WATTS AND REFLECTED POWER FOR SWR 

• MATCHES VIRTUALLY ALL ANTENNAS MEASUREMENTS 

DIPOLE BEAM • WATTMETER ACTIVE EVEN WITH TUNER 

INVERTED VEE RANDOM WIRE IN BYPASS POSITION 

VERTICAL MOBILE WHIP • ATTRACTIVE CHARCOAL GRAY FINISH 

• ACCEPTS COAX BALANCED LINE OR * AT HOME IN ANY HAM SHACK 

SINGLE WIRE FEEDLINE • RUGGED 4:1 BALUN FOR BALANCED 

• BUILT-IN ANTENNA SWITCH FEEDLINE 


MULTI BAND TRAP ANTENNAS 


AVAILABLE AT PARTICIPATING DEALERS 

rrr* barker & williamson 

Quality Communication Products Since 1932 
WRITE OR CALL: 

10 CANAL STREET. BRISTOL PA 19007 
215-788-5581 


Model 

Bendi Item 

length 

U42 

tonsrafeo ; 

55 

0 5? 

10715/3040/80 3 

105 

TRAP VERTICALS SL0PERS 

• 

VS 31 

10/15/30 t 

t? 

VS 41 

1Q/ty?0r40 

11 

VS 5? 

10/1513040*0 3 

53 
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’Cen be tfteO wt*wt r*keh 



*U«n be tft«d wttfuwl '¥*»>■ ^ 

•IM krw cm be buitfd tl 

ALL ANTENNAS am Ruaay tu use Factory asvwmbifO Com 
mertial Quality Mandto full power complete w*1f» 

Deluoe Traps. Oelu*e center connector 14 qa Stranded Cop 
perWeid ant win* and End Insulators Automatic Band Sent 
chmg Tuner usually never required For all transmitters 
Receivers A Transceivers For all class amateurs -One feedime 
work;, all bands Instructions included 10 day trial' 

COAX CABLE include 1 . PL ?59 connector on each cn t) 

Type Lengtn With emetine putehm Separately 

Mt.se so sano W95 

AC SB 90 y? 00 16 95 

DELUXE CENTER CONNECTOR ^ 

• NO lumper wires used 

• NO Sotdermg Mf 

• Bu'i' •' . iflWrtng Artrs'n 

• With SO 239 Rtctotadc 

• Handles »ul' Paw* 

• Completes sealed Mreatne'pruol . 

• Easy tHernent adtustmenp. _ y 5 ^ 

• Commercial quality 

DELUXE ANTENNA TRAPS .mptete;, srelefl A wejrrunpu.-u' SoW 
/—brass tetmmais HarxJtei Full powt' 

' 1-« _ NO lumpefL NO So*0«r*g 

I . , . . InstiiKtmni included 

J • ^ band Oipofe Am 

Bo^a’ivio 

. — V -- W* $30 00/pr 

mt» i AlMiii , ‘or t* t»n<J t>po‘e Ant 

S38 OO'pi 

ORDER DIRECT FROM FACTORY 4/ *0t>i US Poup+d 

VtSAfMC g*ve card • E»p Me Stature _ 


SPI RO MANUFACTURING. INC 
Room 103. P O Boa 1538 
Hendersonville NC 38793 

Deafer inquiries Invited 
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420-450 

420-450 


420-450 


DESIGN EVOLUTION IN RF P.A.’s 

Now with 


GaAs FET 
Preamp 


■ Linear (all mode) RF power amp with 
automatic T/R switching (adjustable de¬ 
lay) Amplifier useable with drive powers 
as low as Vi watt. 

• Receive preamp option, featuring GaAs 
FETS (lowest noise figure, better IMDI. 
Device NF typically 5 dB 

• Thermal shutdown protection incor¬ 
porated 

• Remote control capability built-m 

• Rugged components and construction 
provide for superior product quality and 
performance 

• All models include a complete operating/ 
service manual and carry a factory war¬ 
ranty on all components 

• Designed to ICAS ratings, meets FCC part 
97 regulations 

• Approximate Size is 2.8 x 5.8 x 10.5“ and 
weight is 5 lbs. 

Specitications/pnce suhiecl to change 



(MHz) 


m 

0508G 

50-54 



0510G 

50-54 

1410 

144 148 

1410G 

144-148 


1 Models with G sultlx have GaAs FET pre¬ 
amps Non*G suffix units have no preamp 
2. Covers lull amateui band Specify 10 MHz 
Bandwidth lor 420-450 MHz Amplifier 

+SEND FOR FURTHER INFORMATION* 

TE SYSTEMS 

« P.O. Box 25845 

cvnTciuiq Los Angeles, CA 90025 
BYBTEMB| (213)478-0591 



NEW! 


THE ARRL 
ANTENNA 
COMPENDIUM 

Because ot space limitations in OST, we 
don't have room to run all ol the good 
antenna articles that are submitted The 
solution to this problem 7 THE ARRL AN¬ 
TENNA COMPENDIUM! You'll tind 178 
pages packed with new material on 
quads, loops, log periodic arrays, other 
beam antennas, multiband antennas, 
verticals, reduced size antennas, plus 
such interesting topics as Mr Smith's 
"Other" Chart and Broadband Rigs. 
Available Power, SWR and Loading. Bai¬ 
uns What They Do and How They Do It. 
The Horizontal Dipole Over Lossy 
Ground, and Antenna Polarization 
Copyright 1985 Paperbound $10 00 in 
the U S $11 00 elsewhere 
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fig. 13A. Examples of closed core head current probes. 


inductance which is associated with the inserted impe¬ 
dance of the current-sensing unit in the probe head. 
The P6042 current sensing probe is a DC to 50 MHz 
device with insertion impedance of 0.1 ohms at 5 MHz, 
(fig. 12A). Therefore, to realize an amplitude measure¬ 
ment error of no greater than 2 percent the signal 
source impedance should be 50 times the insertion im¬ 
pedance or 5 ohms in this case. But let's take a closer 
look at this head. It uses a Hall Effect' device to yield 
tilt-free display of the current waveform. This also sup¬ 
plies the DC and low frequency information to the 


*Tht? Hall Effect describes the phenomenon of what happens when a con 
rluctor through which a current is flowing is placed in a magnetic field a 
difference in potential (the Hall voltage) is generated between the two op 
posite edges of the conductor in the direction perpendicular to both the field 
and the current 



fig. 13B. Examples of split-core head current probes. 


P6042 amplifier. In this amplifier, this low frequency 
information is combined with the high frequency com¬ 
ponent of the signal to yield the output. 

Another consideration in using current probes is the 
capacitive loading from the probe to the circuit. The 
coupling — the only shunt loading placed on the cir¬ 
cuit by the probe — will vary according to the size and 
type of wire or current conductor. For example, while 
a No. 20 AWG wire will show approximately 0.6 pF, 
a No. 14 wire will have approximately 1.5 pF. The 
majority of capacitance occurs between the shielding 
and the current sensing unit. This can be minimized 
by using the probe ground lead when working with 
large voltage swings of high-frequency signals. 

There are two types of current probes (figs. 13A 
and 13B): the closed-core unit, in which the wire is 
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threaded through the head and the split-core unit, 
which provides for a portion of the core to slide back, 
allowing the current-carrying lead to be inserted with¬ 
out breaking the circuit. 

A different set of terms is used to describe the oper¬ 
ational characteristics of a current probe than is used 
with a voltage probe. The most important parameter 
is the Amp Second Product, which is directly related 
to the flux saturation of the transformer core. Effec¬ 
tively, the Coulomb' charge (one volt is the potential 
difference between two points in an electric circuit 
when the energy involved in moving one coulomb of 
electric charge from one point to the other is one joule) 
under one pulse is integrated to determine whether 
it will place the current transformer into saturation. 

The following are general considerations related to 
current probe use: 

• The current probe can be considered complemen¬ 
tary to the voltage probe in that while the voltage 
probe requires low impedance points for accurate 
measurements, the current probe requires higher im¬ 
pedance points. 

• The current probe exhibits lower loading than any 
voltage probe. This generally implies minimum signal 
amplitude attenuation and minimum risetime inac¬ 
curacies. 

• Where information on current supply requirements 
is needed, primarily current into capacitive elements, 
the current probe is almost a necessity. 

a more exotic probe 

The last type of probe to be considered is the 
sophisticated, cleverly designed HP5363B time inter¬ 
val probe (fig. 14). 

An electronic counter works on a simple principle 
in the time interval mode. First, any frequency counter 
has a main gate that when opened, allows pulses from 
an extremely accurate quartz crystal oscillator to be 
counted and accumulated in a counting register. The 
main gate remains open and the register keeps count¬ 
ing the crystal's frequency as long as a measurement 
is being made. In the time interval mode, there is a 
finite elapsed time between two events. These two 
events, the START and STOP events, take the form 
of the two independent inputs on a frequency counter. 
The problem arises when the two channels (the 
START and STOP inputs) have unequal delays 
through their probes, cabling, and input circuitry. Also, 
a counter's input circuitry has been designed for opti 
mum performance at detecting zero crossings. This 
makes the measurement of risetimes, propagation de¬ 
lays and slow rates very difficult because its limited 


*A Coulomb is mathematically equal to ^ or one |Oule divided by one volt 



fig. 14 The HP5363B time-interval probe. I Photo courtesy 
Hewlett Packard .) 

trigger range is typically ± 1 volt or less. A slight un¬ 
certainty or ambiguity in the exact triggering point 
results. 

The FIP5363B time interval probe can be very useful 
in this situation. The user goes through a procedure 
that basically involves grounding the probe to be cali 
brated and pressing a front panel switch. This action 
causes the reference voltage, V r , to move up or down 
in a stair-step fashion in very precise 1 mV steps until 
the device triggers. Knowing the exact value of Vr 
helps and the dynamic range of this probe is +9.99 
volts to 9.99 volts and is presettable in 1 mV steps 
by the thumbwheel switches on the front panel. This 
probe eliminates the need for attenuators and allows 
more accurate measurements nearer the top and bot 
tom of waveforms than would be possible without this 
device. The probe also has a pullable engaging type 
switch that adds 10 nanoseconds to the measurement 
to compensate for less than ideally matched input 
channels. Naturally, though, this 10 nanoseconds has 
to be added to the final reading if you engage this 
feature on the time interval probe. 

conclusion 

The judicious selection of a probe results in more 
accurately derived readings, and this enhanced accur 
acy will be evident in both more precise amplitude and 
phase measurements with a passive scope probe and 
more accurate current measurements with an active 
current probe. And if you have to make very precise 
time interval measurements (stop-to-start intervals, for 
example,) between events using a frequency counter, 
you now know of an accessory for the frequency 
counter's probes that minimizes and nulls out the dif 
ferences in each channel's probe and its input circuitry. 

ham radio 
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PACKET RADIO ... 

... THE FASTEST GROWING PART OF 
AMATEUR RADIO TODAY 

is already providing high speed, error free, communications on many 
amateur bands for qso's, data transmission, emergency traffic, dx'ing, 
traffic nets, mailboxes, endless experimentation, and soon... 
satellite operation. 

networks continue to grow, as does the number 
of hams who enjoy this new and exciting mode 
The increasingly popular PACKETERM IPT is 
contributing to phenominal growth in amateur 
packet radio by providing a full function packet 
terminal in a compact, portable unit 


ALL YOU NEED FOR PACKET OPERATION 
IS A PACKETERM,™ IPT AND YOUR RIG ! 

Designed for true portability, the IPT is equally at home in your ham shack or 
(with its optional carrying case) trekking in the country for battery powered 
hilltoppmg! 

A single cable connects to your transceiver....thats all there is to it! 

Use it with your base station, mobile, or with your HT on that hilltop!!! 

FEATURES: * * 9 inch portable terminal and full function tnc combined 

* * 66 commands available - the most widely used, field proven 

programming . 

* * Built-in LSI modem ; 300 or 1200 baud, 200 or 1 kHz audio shift 

* * stores setup parameters with power off - uses lithium battery 

* * custom "beacon" text — your call, qth, etc. in permanent memory 

* * 74 key, full travel keyboard with 14 function keys for commands, 

calls, etc. 

* * printer port - RS232C serial 

* * optional printer, carrying case, and dc adaptor (13.8 VDC) 


Packeterm 

PRICES: 

IPT COMPLETE 

S995 

Box 835, Amherst, NH 03031 


PRINTER 

S349 

(603)673-6630 

m “ 

DC ADAPTOR 

$125 

TNC (BOARD ONLY) 

$294 



More Details? CHECK-OFF Page 158 
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JPC/AZDEN 

4000 SERIES 


FM TRANSCEIVERS 

10 METERS & DOWN 
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COMMERCIAL-GRADE 
QUALITY AT AMATEUR PRICES 


EXCLUSIVE 1 YEAR LIMITED WARRANTY! COMPARE! 
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THE 4000 SERIES 
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PCS-4300 70-cm FM Transceiver 
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PCS-4800 10-m FM Transceiver 


• WIDE FREQUENCY COVERAGE: PCS-4000 
covers 142.000-149.995 MHz in selectable steps 
ot5or 10kHz PCS-4200 covers 220.000-224 995 
MHz in selectable steps ot 5 or 20 kHz PCS-4300 
covers 440.000-449 995 MHz in selectable steps 
ot 5 or 25 kHz PCS-4500 covers 50 000-53 995 
MHz in selectable steps ot 5 or 10 kHz PCS-4800 
covers 28 000-29 990 MHz in selectable steps ot 
10 or 20 kHz. 

• CAP MARS BUILT IN: PCS-4000 includes cover¬ 
age of CAP and MARS trequencies. 

• TINYSIZE:Only2"H 5 5"W x 6.8”D COMPARE! 

• MICROCOMPUTER CONTROL: At the toretront 
ot technology! 

• UP TO 8 NONSTANDARD SPLITS: Ultimate ver¬ 
satility COMPARE! 

• 16-CHANNEL MEMORY IN TWO 8-CHANNEL 
BANKS: Retains frequency and standard simplex 
or plus minus offsets. Standard offsets are 600 kHz 
for PCS-4000.1.6 MHz tor PCS-4200, 5 MHz tor 
PCS-4300.1 MHz for PCS-4500, and 100 KHz for 
PCS-4800. 

• DUAL MEMORY SCAN: Scan memory banks 
either separately or together. COMPARE! 

• TWO RANGES OF PROGRAMMABLE BAND 
SCANNING: Limits are quickly reset. Scan the two 
segments either separately or together COMPARE 1 

• FREE AND VACANT SCAN MODES: Free scan¬ 
ning stops 5 seconds on a busy channel; auto¬ 
resume can be overridden if desired. Vacant 
scanning stops on unoccupied frequencies. 

• DISCRIMINATOR SCAN CENTERING (AZDEN 
EXCLUSIVE PATENT): Always stops on frequency 

• TWO PRIORITY MEMORIES: Either may be 


no matter what the offset. 

ILLUMINATED KEYBOARD WITH ACQUISITION 
TONE: Unparalleled ease of operation 
BRIGHTGREEN LED FREQUENCY DISPLAY: 

Easily visible, even in direct sunlight 
DIGITAL S RF METER: Shows incoming signal 
strength and relative power output. 
BUSY-CHANNEL ANDTRANSMIT INDICATORS: 
Bright LEDs show when a channel is busy and 
when you are transmitting 
FULL 16-KEY TOUCHTONE PAD: Keyboard 
functions as autopatch when transmitting (except 
in PCS-4800). 

PL TONE: Optional PL tone unit allows access to 
private-line repeaters Deviation and tone frequency 
are fully adjustable. 

TRUE FM: Not phase modulation, Unsurpassed 
intelligibility and audio fidelity. 

HIGH/LOW POWER OUTPUT: 25 or 5 watts 
selectable in PCS-4000; 10 or 1 watt selectable in 
PCS-4200. PCS-4300. PCS-4500. and PCS-4800 
Transmitter power is fully adjustable 
SUPERIOR RECEIVER: Sensitivity is 0.2 uVor 
better for 20-dB quieting. Circuits are designed and 
manufactured to rigorous specifications for excep¬ 
tional performance, second to none. COMPARE 1 
REMOTE-CONTROL MICROPHONE: Memory 
A-1 call, up'down manual scan, and memory 
address functions may be performed without 
touching the front panell COMPARE 1 
OTHER FEATURES: Dynamic microphone, rugged 
built-in speaker, mobile mounting bracket, remote 
speaker jack, and all cords, plugs, fuses, and 
hardware are included 


instantly recalled at any time. COMPARE . ACCESSORIES: CS-7R 7-amp ac power supply. 

• NICAD MEMORY BACKUP: Never lose the pro- CS-4.5R 4 5-amp ac power supply, CS-AS remote 

grammed channels! speaker, and Communications Specialists SS-32 

• FREQUENCY REVERSE: The touch of a single PL tone module 


button inverts the transmit and receive trequencies, . ONE YEAR LIMITED WARRANTY! 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INV1TE0 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817 S W 129th Terrace Miami. Florida 33176 Telephone (305) 233-3631 Telex 80-3356 

MANUFACTURER 

JAPAN PIEZO CO. LTD. 

l-12-17Kamiren|aku. Mitaka. Tokyo. 181 Japan Telex 781-2822452 
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THINGS TO LOOK FOR 
(AND LOOK OUT FOR) 
IN A PHONE PATCH 


• A patch should work with any 
radio. AM, FM, ACSB, relay 
switched or synthesized. 

• Patch performance should not 
be dependent on the T/R speed 
of your radio. 

• Your patch should sound just 
like your home phone. 

• There should not be any sam¬ 
pling noises to distract you and 
rob important syllables. The 
best phone patches do not use 
the cheap sampling method. 
(Did you know that the competi¬ 
tion uses VOX rather than 
sampling in their $1000 com¬ 
mercial model?) 

• A patch should disconnect 
automatically if the number 
dialed is busy. 

• A patch should be flexible. You 
should be able to use it 
simplex, repeater aided simplex, 
or semi-duplex. 

• A patch should allow you to 
manually connect any mobile or 
HT on your local repeater to the 
phone system for a fully 
automatic conversation. Some¬ 
one may need to report an 
emergency! 

• A patch should not become er¬ 
ratic when the mobile is noisy. 

• You should be able to use a 
power amplifier on your base to 
extend range. 

• You should be able to connect 
a patch to the-MIC and EXT. 
speaker jack of your radio for a 
quick and effortless interface. 

• You should be able to connect 
a patch to three points inside 
your radio (VOL high side, PTT, 
MIC) so that the patch does not 
interfere with the use of the 
radio and the VOL. and SQ. set¬ 
tings do not affect the patch. 

• A patch should have MOV 
lightning protectors. 

•Your patch should be made in 
the USA where consultation 
and factory service are immed¬ 
iately available. 

ONLY 

PRIVATE PATCH III 
GIVES YOU ALL 
OF THE ABOVE 
BEWARE OF INFERIOR 
IMITATIONS 


N PRIVATE PATCH III 

SIMPLEX SEMI-DUPLEX INTERCONNECT 

w 
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With an amazingly low price, the all new PRIVATE PATCH III is the most 
powerful personal phone patch system available. You can use it 
simplex, repeater aided simplex (from your base) or semi-duplex (at the 
repeater). That’s right, you will never have to buy another patch. 
PRIVATE PATCH III does it all! There are many new and important 
features which were formerly only available in our top commercial 
models. 

With a flick of the new connect switch you can patch your friends on the repeater into 
the phone system. One of them may need to report an emergency! 

No hassles with busy signals! If you call a number that is busy, just put your MIC down 
and relax. PRIVATE PATCH III will disconnect automatically. 

The new CW ID keeps you completely informed as to patch status. ID occurs when you 
access and again when you disconnect. ID is also sent after toll call attempts, all 
automatic disconnects, manual disconnect and when timeout is imminent. And of 
course your CW ID chip is free. 

PRIVATE PATCH III does not interfere with the normal use of your base radio. A new 
audio pre-amp permits audio take off before the VOL control. As a result, the VOL and 
squelch settings do not affect patch operation. Of course you can also connect 
PRIVATE PATCH III to the MIC and EXT speaker jacks as before. 

A new digit counting system makes the toll restrict positive even in areas where you do 
not have to dial “I" first. A secret five digit code disables the toll restrict for one toll call. 
Re-arm is automatic. 

Additional new features: MOV lightning protection — Three digit access code (eg.*93) 
— Spare relay position on board — Plus former features: 3/6 minute timeout timer — 
Digital fast VOX (pat. pend.) — 115 VAC supply — Modular Jack and cord plus 
much more! 

Please write or call for our four page brochure to get the complete story. 


Options: 

FCC approved coupler 
12 VDC or 230 VAC power 



Warranty? Yes, one full year! 
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Tell 'em you saw it in HAM RADIO! 









ham radio 


TECHNIQUES , 


"I have seen the future 
— and it works"* 

It may be that Amateur Radio is 

undergoing a technical revolution as 
great as those revolutions brought 
about by the switch to single sideband 
and to VHF repeaters. Both develop¬ 
ments changed the face of Amateur 
Radio within a few short years. Ama¬ 
teurs of the 1940s would be astounded 
if they were magically transported 
through time to visit a modern Ama¬ 
teur Radio station. 

The microcomputer is leaving its 
mark on Amateur Radio today. Last 
winter, for example, the first 20-meter 
SSB computer controlled contacts 
were made via a VHF/UHF repeater 
and remote link (fig. 1). The heart of 
this unique communication circuit was 
the newly-developed Shackmaster® 
station control unit (fig. 2) developed 
by Ed Ingber, WA6AXX, and his 
associates at Advanced Computer Con¬ 
trols, Inc., of Cupertino, California. 

The Shackmaster is a station acces¬ 
sory that permits remote control of a 
home station via digital command 
given over the air or via a telephone 
line. In the case I'm talking about, 
N6IPE (Don Melchoir), controlled his 
14 MFIz SSB station via a remote VFIF 
radio link. And this is complete — 
receiver and transmitter band scan¬ 
ning, mode changing, band changing 
and on/off control — just as if the 
operator were sitting at the station 
console! 

*John M. Reed, 1920. 


crossband linking 

Imagine yourself driving along the 
highway. Your vehicle is equipped 
with two FM transceivers, one on the 
440-MFIz band and the other on the 


1296-MFIz band. At the moment you're 
listening on 443.875 MFIz, which is the 
output frequency of the hill-mounted 
repeater. The down-link is 443.875 
MFIz, and an FM receiver at the 
20-meter home station is listening to 



fig. 1. The Shackmaster supports voice, frequency and mode control of 20-meter 
transmitter via two UHF links through repeaters. In the N6IPE experiments an ICOM- 
751 computer-controlled HF transceiver was used. Instructions are loaded into memory 
circuits of transceiver. DX to date includes Guam, Kwajalein, and Venezuela. 
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fig 2(A). Shackmaster 100 Station Controller' allows operator to control home station over 
the air or over the phone lines. Unit ties together home equipment and allows deposit of 
electronic messages in its "mailbox." 


this channel. This link provides the 
two-way voice channel. The 1296-MHz 
channel is provided for frequency con 
trol of the home station and for 
transmit-receive control. Everything's 
ready for operation. 

Via the 1296 MHz link, you key the 
command ”HF LISTEN" by sending 
your individual code number plus 74. 
You now key in 3 and the "SCAN UP 
SLOW" command starts the trans¬ 
ceiver to slowly tune up the band. To 
"STOP SCAN," you key in 2 and to 
scan down, you key in 1. Other com 
mands allow fast scan up or down, 
and frequency jumps of 20, 100, and 
500 Hz. The keyed command 5 allows 
you to shift to the auxiliary VFO, which 
can be programmed separately. 

Now you've tuned in the signal you 
wish to call. As soon as the opportun¬ 
ity presents itself, you pick up the 440 
MHz mic, key in ‘75 and call. To return 
to listen, you key in 5. 

When the contact is finished, you 


p0*1* 
PACK 


37 




VHF/UHf 


VMfSUHl 

HP TPA NSCl1 VCR 




• 



rHAH3CC• ¥£* 


TPAHSCtlVtP 

1 —<> 

—f-?--7\ 

IT 

Mil! 


AUD PT r 

1COS1 f*£Q/ 

vooc 

AUD 

PT t tcost (P*£Q/ 

vooei 

A I/O PTT 

icosnr*£o/ 

¥001 ) 

PHOHl 

POWCR 


PS-tJt 

" 5 -iii 

s*ircHfs 

L £OS 

LIHC 


vie 


SPt AH* 


CD 1330 


4 

Vise 

P(BlPMl HA t S 


PI AD VS05 
LOAD MSGS 
SHACK PATCH 
AhSWf* 


pomt n 

TMANSVlt 

PhONI 

outcome Lises 
'HCOUINC V5CS 




fig. 2(B) Block diagram of Shackmaster 


92 G3 September 1985 











RF 

TRANSISTORS 












































■ 

■ 

| 

_ 


Mj0 




mm 



■ 


7i 

V / 

\\ 

■ 





TS94C 

s 

Wa 













\7 


\ 

■M 
















TS930S 


57 






\ » 

| u 




» 

^1 


m 




mmm 




ft- 

a 







in 

■ 



502 




_ 




sna 

■ 











V* 




■■ 





■ 



\ i 



200 

300 

400 500 600 

800 IK 

ZK 



AUDIO INPUT 

FREQUENCY (kHz) 




fig. 3. Test setup for measuring audio response of transceiver. 


decide you want to see what's com¬ 
ing in from the west. A beam heading 
of 270 degrees will do the job. You key 
in *4 to actuate the rotator, followed 
by 270. Your antenna is now aimed 
west. 

All this may sound very complex and 
confusing at first, but it quickly 
becomes second nature and provides 
an enormous amount of control capa¬ 
bility with a touchtone pad. 

The home station makes use of a 
computer-controlled transceiver, 
broadband linear amplifier and com¬ 
puter-controlled antenna tuner. In the 
case of N6IPE, the transceiver was an 
ICOM-751, the linear amplifier was an 
ICOM 2KL solid state, broadband 
device, and the antenna tuner was an 
ICOM-AT500. The IC-751 was run in 
the memory mode and the various 
commands were loaded into the 
memory. 

As you become experienced with 
the system, you can query the Digital 
Voice Synthesizer, which will tell you 
the frequency the 20-meter equipment 
is tuned to. The capabilities are infinite. 
Too much QRM on 20 meters? Key 


72400 on the touchtone pad and 
you've instantly QSY'd to 7.240 MHz. 

And finally, when you get to your 
destination and leave your mobile rig, 
you can still activate your home sta¬ 
tion via the telephone line! 

Well, it all sounds like lots of fun. No 
doubt you'll be hearing more and more 
remote-controlled, computer operated 
stations on the HF and VHF bands 
during the coming months. The day 
when two computers talk to each 
other is not far away in the amazing 
world of Amateur Radio. 

audio response revisited 

In my April column I discussed some 
of the variations in the audio response 
curve of some representative SSB 
transceivers. The conclusion was that 
the passband of some of them left 
much to be desired. Recently Tiff, 
W6GNX, had the opportunity to run 
an audio passband check on three more 
HF transceivers: the Kenwood TS- 
830S, the TS-930S, and the new TS- 
940S. The test was accomplished by 
injecting an audio tone into the "phone 
patch'' port and measuring the power 


FRESH STOCK - NOT SURPLUS 
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230 MHz 12V (• 

= 28V) 


PIN 

Rating 

Each 
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MRF406 

20W 

$14.50 

$32.00 
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BOW 

18.00 
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56.00 
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Selected, matched finals for Kenwood, Yaesu. 
Icom, Atlas, etc. Technical assistance and cross- 
reference information on CD, PT, RF, SRF, SD P/Ns. 
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fig. 4. The modified Australian monopole covers 3.5-17.5 MHz. Original design used 
377-ohm resistor in RL network. 


output of the transceiver as the tone 
was swept across the audio passband. 
Sufficient instrumentation was used so 
that the tone level was constant and 
the transceiver always operated in the 
linear mode. The results are shown in 
fig. 3. 

The TS-830S and TS-930S both ex¬ 
hibit the characteristic "bumpy" audio 
response common to that derived from 
a multi-pole filter that controls the 
passband. (Compare the curves with 
that run on the FT-980, as shown in 
the April column). 

Now observe the passband curve of 
the TS-940S; it's nearly devoid of the 
filter "humps" and shows a nearly flat 
frequency response from about 700 Hz 
to 2300 Hz (less than 1 dB variation). 
Of interest, too, is the enhanced high- 
frequency response of both the TS- 


930S and TS-940S, as compared to 
the TS-830S. 

On-the-air tests of all three trans¬ 
ceivers over a period of time showed 
that it was easy to distinguish the 
TS-830S from the other two trans¬ 
ceivers. It just didn't sound as clear 
and penetrating, even though the 
same microphone was used for all 
tests. 

It was even more difficult to differ¬ 
entiate the TS-930S from the TS- 
940S. I could do it because I knew 
what Tiff's voice sounded like in per¬ 
son. But the on-the-air difference was 
marginal. 

In any event, the audio passband of 
the TS-940S is a step in the right direc¬ 
tion. As AG6K said, "Perhaps we can 
now stop sounding like Donald Duck 
on the air!" 
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Luxor 9550 

A high performance 4 GHz, 70 MHz input 
receiver featuring programmable video 
and audio, hand held remote, four dif 
ferent audio systems, switchable audio 
bandwidlhs. built-in RF modulator, two 
speed scanning modes and built-in stereo 
processor. 


Offers independent channel selection for 
multiple TV sets from a single antenna, with a 
selection of up to 24 individual channels from 
a single satellite. The Mark 2 also features 
individually programmed audio, automatic fine 
tuning control, fine tuning storage, special 
function switches and built-in stereo processor. 


/Mark 2“ 



Offers versatility and quality performance includ 
ing fine tuning and video, automatic audio and 
video digital memory, automatic polarization and 
four programmable audio modes. 
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the "Australian monopole" 

In my April, 1984, column I de¬ 
scribed a wideband monopole an¬ 
tenna. Recently I received a letter from 
Tom, KA2APX, who has built and 
used it. He says, "I've had several hun¬ 
dred hours operating time on the an¬ 
tenna and am very pleased with the 
results. I've seen a received signal in¬ 
crease between 12 to 15 dB, as meas¬ 
ured on an SP-600 S-meter as com¬ 
pared to an inverted-V at resonance. 
Incoming signal strength has been 
good overall, with VK and ZL signals 
running reasonably well above the 
noise floor on 75 and 160 meter SSB.” 

Tom is using a 100-watt, 250-ohm 
resistor in the antenna network and a 
60 inch diameter cage instead of a 72 
inch one. He concludes, "Many sta¬ 
tions, whom I regularly contact, have 
indicated an interest in the antenna 
because of its compact length, radia¬ 
tion efficiency, and bandswitching 
ease." 

Recently Amateur Radio, the publi¬ 
cation of the Wireless Institute of Aus¬ 
tralia described a new version of this 
interesting wideband antenna. The 
description was written by Ron, 


VK3AFW; the general layout of the 
antenna is shown in fig. 4. It's a kite¬ 
shaped, three-dimensional affair, 
about 40-feet high, that could be 
suspended from a single pole with 
crossarms to support the widest part 
of the structure. 

The upper and lower portions of the 
antenna are connected with a simple 
R-l network. Experience has shown 
that the resistor should be noninduc- 
tive and have a power rating equal to 
about 10 percent of the power output 
of the transmitter. 

The feed point resistance of the 
antenna is about 200 ohms, so a 4:1 
balun is used to match a 50-ohm trans¬ 
mission line. The frequency range of 
the antenna is 5:1, so this design 
should presumably cover the range of 
3.5 MHz to 17.5 MHz. Ron has found 
that bumps in the SWR response 
curve can be moved about or elimi¬ 
nated by varying the value of the shunt 
resistor in the antenna network. 

As with any vertical antenna, a good 
ground system is required, although 
VK3AFW reports good results when 
using only a single 6-foot ground rod. 

The whole family of so-called "Aus¬ 


tralian" antennas (dipole and mono¬ 
poles) was covered in a technical 
paper, "Low Profile Radiator for HF 
Surface and Skywaves," by R.R. 
Treharne, published in the IRRECON 
Digest (Melbourne, Australia, August, 
1981). 

It would seem to me that an antenna 
of this type — one that could be pack¬ 
aged like an umbrella, capable of being 
opened and erected by one person — 
would make an excellent portable 
antenna for military or commercial use, 
and represent an interesting challenge 
in experimental design for Radio 
Amateurs. 

a simple "all-band” antenna 

In my February column I discussed 
the so-called G5RV multiband antenna, 
which is very popular in Europe but not 
as well-known in the States. In brief, 
it's a 102-foot (31.09 meter) wire, 
center-fed with tuned feeders and a 
Transmatch,® or other form of antenna 
tuner. 

I understand many of the dedicated 
QRP stations use this antenna and the 
design has recently resurfaced in the 
fine QRP Column hosted by George 
Dobbs, G3RJV, in Radio Communica¬ 
tion, the flagship publication of the 
Radio Society of Great Britain. The 
basic design is shown in fig. 5. It con¬ 
sists of two G5RV antennas, 33 de¬ 
grees apart, fed in parallel by an open- 
wire transmission line. It's an ideal an¬ 
tenna to mount above a single-family 
residence, with the apex supported on 
a pole strapped to the chimney. 

Both 300-ohm ribbon line and 240- 
ohm oval line have been used with this 
interesting antenna (taking into ac¬ 
count the propagation factor of the 
line). A center height of 38 to 45 feet 
(11.58 to 13.71 meters) is recom¬ 
mended and end heights of 14 to 18 
feet (4.26 to 5.48 meters) are satisfac¬ 
tory. And, as G3RJV says, "The an¬ 
tenna is cheap, simple and can, be¬ 
cause of its inverted-V nature, fit into 
a surprisingly small space." That's not 
bad for an antenna that covers 3.5 to 
28 MHz and exhibits some power gain 
on the higher frequency bands. 
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LSOO 

.20 

LSI 63 

.45 

LS01 

.20 

LS164 

.65 

LS02 

.20 

LS165 

.90 

LS03 

.20 

LS166 

.99 

LS04 

.20 

LS169 

1.25 

LS05 

.20 

LS174 

.45 

LS08 

.20 

LS175 

.40 

LS09 

.20 

LS181 

1.50 

LS10 

.20 

LS191 

.90 

LS11 

.20 

LSI 92 

.80 

LS12 

.35 

LSI 93 

.80 

LSI 3 

.40 

LS194 

.65 

LS14 

.40 

LSI 95 

.60 

LS15 

.32 

LSI 96 

.70 

LS20 

.20 

LS197 

.85 

LS21 

.25 

LS221 

.65 

LS27 

.28 

LS240 

1.00 

LS30 

.20 

LS241 

.80 

LS32 

.25 

LS242 

1.00 

LS33 

.40 

LS243 

1.00 

LS37 

.33 

LS244 

1.00 

LS38 

.30 

LS245 

1.00 

LS42 

.40 

LS251 

.50 

LSS1 

.24 

LS253 

.50 

LS54 

.25 

LS257 

.50 

LS55 

.24 

LS258 

.55 

LS73 

.35 

LS259 

2.00 

LS74 

.30 

LS260 

.50 

LS8S 

.60 

LS266 

.40 

LS86 

.25 

LS273 

1.00 

LS90 

.50 

LS279 

.40 

LS93 

.55 

LS280 

1.00 

LS107 

.37 

LS283 

.50 

LS109 

.25 

LS290 

.85 

LS112 

.30 

LS293 

.85 

LS122 

.45 

LS29B 

.75 

LSI 23 

.55 

LS299 

1.60 

LSI 24 

2.00 

LS323 

2.60 

LSI 25 

.40 

LS348 

.75 

LSI 26 

.49 

LS364 

1.10 

LSI 32 

.50 

LS366 

.45 

LS133 

.35 

LS367 

.50 

LSI 38 

.45 

LS368 

.40 

LS139 

.40 

LS373 

1.00 

LS1S1 

.45 

LS374 

1.00 

LSI 53 

.40 

LS375 

.50 

LSI 54 

.99 

LS377 

1.00 

LS155 

.50 

LS378 

.85 

LSI 56 

.50 

LS390 

1.00 

LS157 

.40 

LS393 

1.00 

LS158 

.50 

LS399 

1.25 

LSI 60 

.65 

LS670 

1.50 

LS161 

.50 

25LS2569 

3.00 

LS162 

.65 




EPROM 

2708 1KX8 450 n.s. 

2.20 

2758 1KX8 -5V 450 n.s 

2.00 

2716 2KX8 


450 n.s. 

2.50 

2716-1 2KX8 350 n.s 

3.75 

2732 4KX8 450 n.s. 

2.50 

2732A 

3.25 

2732A-35 

3 00 

2532 4KX8 450 n.s 

3.00 

2764-25 . .' . . . 

2.50 

2764-45 

2.20 

2712B-25 

3.25 

27128-3 

3.10 

27128-45 

3.00 


EPROM SPECIAL 


We bought a large quantity of 2708s 
from a computer manufacturer who 
redesigned their boards. We 
removed them from sockets, erased 
and verified them, and now we offer 
the savings to you. Complete 
satisfaction guaranteed 

2708 

$1.49 or 10/S12.00 


STATIC RAM 


2016-2KX8 200 n.s. 

2.50 

2101-1 - 256X4 500 n.s. 

.75 

21L02-1 350 n.s. 

.65 

2102AL-4 L.P. 450 n.s. 

.49 

2111-1 256X4 500 n.s. 

1.50 

2114L-3 1KX4 300 n.s. 

1.00 

2125A-2 1KX1 70 n.s. 

2.20 

2142-3 1KX4 300 n.s. 

. 1.50 

2147 4KX1 

3.95 

TMS4044 4KX1 

1.00 

6116P-4-2KX8 

2.50 

6264-15 

5.50 



BAUD RATE GENERATOR 

mHEi 

DRIVERS & RECEIVERS 


7400 

.22 

7473 

.34 

74162 .60 

7402 

.22 

7474 

.40 

74163 .60 

7405 

.22 

7483 

.45 

74164 .80 

7406 

.33 

7485 

.55 

74165 .80 

7407 

.33 

7486 

.30 

74166 1.00 

7408 

.24 

7490 

.35 

74173 .75 

7410 

.19 

7493 

.33 

74174 .85 

7413 

.33 

7496 

.40 

74175 .80 

7420 

.22 

74107 

.28 

74181 1.50 

7425 

.25 

74109 

.45 

74185 1.70 

7427 

.25 

74121 

.27 

74192 .70 

7428 

.25 

74123 

.40 

74193 .80 

7430 

.20 

74125 

.49 

74195 .80 

7432 

.27 

74132 

.40 

74199 1.00 

7433 

.25 

74148 

1.00 

74221 1.00 

7440 

.19 

74151 

.50 

74273 1.75 

7442 

.40 

74153 

.50 

74365 .60 

7451 

.20 

74154 

1.19 

74366 .60 

7453 

22 

74157 

.50 

74367 .60 

7454 

.22 

74160 

.80 

74390 1.40 

EZhU 

.25 

74161 

.60 




DYNAMIC RAM 


2108-4 8KX1 

. 1.50 

2118-4 16KX1-5Voll 

1.00 

4027-4KX1 -250 n.s. 

.80 

4116-16KX1-250 n.s. 

.60 

4116 16KX1-200 n.s. 

.75 

4116 16KX1-150 n.s 

1.00 

4164- +5v 64K 200 n.s 

.70 

4164 150 n.s. 

.80 

TMS4416-16KX4-150 n.s. 

3.95 

MK4516-15 16KX1-5Voll 

1.00 

5280N-5 (2107B-4 • TMS4060) 

4KX1. 

8/3.95 

41256 150 n.s. 

. . 3.30 


P. 0. Box 280298 Dallas, Texas 75228 
(214) 271-5546 Morfweord j }f f | B cl«] 


SOCKETS 


02 20.00 

8085 

3.00 

5 3.00 

8086-2 

24.95 

9 3.00 

8087-3 

100.00 

0A 1.25 

8088 

7.25 


6202A 

8.00 

8254 

7.50 

D8203-1 

29.95 

8255-5 

3.25 

8212 

1.50 

8257 

6.00 

8214 

2.00 

8259A 

3.50 

8216 

1.75 

8259C-5 

5.00 

8228 

3.25 

8275 

14.95 

8237-5 

5.00 

8279-5 

5.75 

8250B 

6.95 

8284 

3.00 

8251 

3 00 

8287 

5.75 

8253-5 

5.50 

8288 

5.50 


Low Profile SOLDER TAIL 

6 Pin 

14/1.00 

8 Pin 

13/1.00 

14 Pin 

10/1.00 

16 Pin 

8/1.00 

18 Pin 

8/1.00 

20 Pin 

7/1.00 

22 Pin 

7/1.00 

24 Pin 

6/1.00 

28 Pin 

6/1.00 

40 Pin 

5/1.00 

BUY $10 

GET $1.00 - 

FREE CHOICE 


Z80 

2114 SPECIAL! 

Z80 2.5 MHZ CPU . 1.25 

Z80CTC .75 

Z80DMA-DMA . 7.50 

Z80PIO . 1.25 

Z80SIO/O . 3.50 

Z80A-4MHZ CPU . 1.99 

Z80A-CTC . 1.50 

Z80A DART . 7.50 

Z80A-DMA . 9.00 

Z80A-PIO . 1.99 

Z80A SIO/O . 4.99 

Z80B 6 MHZ CPU . 7.00 

COMPUTER 

MANUFACTURERS 

EXCESS INVENTORY 

SALE! 

PRIME! 2114-300 n.s. 
INCREDIBLE PRICE! 

YOU SAVE! 

65© 

GUARANTEED 


F.D. CONTROLLERS 


CRYSTALS 


1771 Single Density . . 

. . . . 12.95 

1793 Special 

. ... 12.50 

1797 

. . . 15.00 

2793 

. .. 20.00 

2797 . 

.... 15.00 


CONTROLLER SET 


THREE CHIP SET 
1797 or 1793, 2143-03, 1691 
by W.D. 

B.G SPECIAL 
All 3 lor only S20.00 



SPECIAL 


AY3-8910 
W/60 Page Manual 
New Price — $7.00 

58321 Clock-Calendar . 2.95 


T F RMS: (Unless specif led elsewhere) Add St 50 postage, we pay balance. Ordersover $50 OO add 8 5c tor insurance. NoC.O.D. Teias Res. add 6 1 /8' . Tax. 90 Day Money 
Back Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - US funds only. We cannot ship to Mei ico. Countries 
- than Canada, add $3.50 shipping and handling. 


32.768 Khz SPECIAL 

.65 

262.144 . 

. .75 

300.000 . 

.75 

1.5432 Mhz . 

.75 

1.8432 . 

.... 2.49 

2.000000 . 

. . . . 2.49 

2.560 . 

1.49 

3.000 . 

. 1.15 

3.120. 

.... 1.20 

3.2 . 

.... 1.49 

3.4560 . 

.... 1.49 

3.579545 . 

.75 

3.6864 . 

.... 1.10 

4.000 . 

. . 1.75 

4.194304 . 

. 1.50 

4.433618 . 

.75 

4444.000 . 

.... 1.25 

4.9152 . 

.. 2.49 

4.916 Bd. Rale. 

.... 1.25 

5.000000 . 

. 1.50 

5.0688 . 

. ... 2.50 

5.616 . 

.. 1.59 

6.000 . 

.2.49 

6.176 . 

.1.49 

7.164112. 

. 1.00 

7.3728 . 

.1.49 

8.000 . 

... 1.49 

9.000 . 

.... 1.49 

9.90000 . 

.... 1.25 

10.69425 . 

2.50 

10.8864 . 

.... 1.49 

10.920 . 

.... 1.49 

11.088 . 

.... 1.59 

12.000 . 

... 2.75 

13.440 . 

.... 1.00 

14.31818 . 

.. .. 1.00 

15.2. 

.... 1.10 

16.00000 . 

.... 1.50 

16.58BB . 

. ... 1.49 

17.430 . 

.... 2.49 

18.000 . 

.... 1.49 

18.2259 . 

.... 1.00 

18.4320 . 

.... 1.49 

20.000 . 

.... 1.50 

21.87108 . 

.... 1.00 

22.092 . 

1.00 

32.000 . 

2.49 

40.000 . 

... 2.00 

87.3333 . 

. 1.00 

91.000 . 

.... 1.00 

104.8 . 

.... 1.00 
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WE'VE GOT EM! 


5-1/4" 

HALF SIZE DRIVES! 

For IBM PC, Tl PC, 
XEROX 820 


40 Track per side 
48 TPI 

Double-sided, 
double density 
Same as SA455 


Canon FDD211 



‘Two of These Half Size Drives will 
Fit in the Same Space as 1 Full Size Drive! 


drive technology * 69.95 2 /* 129.95 


• Fast access time 

• 80 Track per side 
96 TPI 

• Double-sided, 
quad density 

• Same as SA465 

• Latest head & 
drive technology 


ADD S3.00 UPS PER DRIVE 

Canon FDD221 

*Two of These Half Size Drives will 
Fit in the Same Space as 1 Full Size Drive! 

* 99.95 

ADD $3.00 UPS PER DRIVE 


• Fasl access ,ime MANUAL FOR EITHER DRIVE $12.50 


400/800 CASETTES 

REQUIRES ATARI RECORDER 

We bought 5 skids of these casettes. Titles include: Touch Typing. Invitation 
to Programming I & II. Hangman . Introduction to Sound. Blackjack. Juggles 
House. Juggles Rainbow. Introduction to Graphics. States and Capitals. 
European Countries and Capitals. Scram and Writing Programs Two These 
are a very high quality recording tape and may be recorded over lor excellent 
reproduction. Most come in casette holders. Sorry, no choice on titles Super 
good assortment (some duplications when necessary). Most C-60. May be last 
chance to obtain these. 

12/*15.00 or 24/*25.00 


SERIAL ASCII KEYBOARD 


$ 14 95 45V»Y>W,V>Yr 

c i- I I U I M I I 

Each 

This is no misprint! m 


4 

for 

$4995 


Maxi Switch 67 Key (includes 10 function keys) 
QWERTY serial keyboard. Number KYBD2185010 
keyboard which uses a CMOS 8048 single chip 
microprocessor for super low power consumption. 
Very high quality with an exceptionally smooth feel. 
Originally designed for use in a portable computer. 
Simple serial interface — complete documentation 
included — Size: 12" x 5 V 2 " 

These won’t last long at this price!!!! 


ATARI 5200 GAME BOARD 

This is the second generation video game board that replaced the Atari 2600. 
We are offering the complete board assembly with all components and I.C.'s. 
but less the plastic outer case. Includes 8 -16K RAM chips and 5 L.S.I. chips all 
socketed. The Atari part numbers for the L.S.I. chips are C014806-03, 
COI9156-05, CO12294B-01. C0 12296D-22 and CO14805-22. These chips are 
the GTIA. ANTIC. CPU. POKEY and ROM. These are complete units that we 
are selling as is — no warranty — primarily for spare parts. Units may or may 
not work. We have no data or schematics. 

s 14.95 3/ $ 40.00 

Include $2.00 each for shipping 


COMPUTER POWER SUPPLY 
BOARDS FOR THE ATARI 
400 or ATARI 800 

Contains various power supply components such as voltage regulators, 
filter cap. etc. Also includes a high quality R.F. video modulator. Compare 
video modulator alone at up to $9.95. Brand New. 

s 5.95each 2/ s 10.00 

Add $1.50 each for shipping 


ATARI MODEM BOARD 

Apparently manufactured for Atari by Raycal-Vadic. P.C Board »81219-903 
Rev D These are complete factory finished modem boards with all parts 
except the 8048 (8748) C P U. chip, for which there is a socket. Includes the 
popular T.J TMS99532 modem chip which is socketed. This T.l. chip alone lists 
for as much as S29.95 at some of our competitiors. These are factory new 
boards with all connectors, switches, relay, etc . but are sold as is —no 
warranty or data Super limited quantity 

s 9.95 3/ s 25.00 

Add $1 50 each tor shipping 


ATARI VCS 

CARTRIDGE ADAPTOR 

This unit was designed to allow playing the original Atari 2600 cartridges on 
the newer Atari 5200 game system. Unit contains, in sockets. 1-6507. 1-6532 
and 1 - OKI MSM 3980 (COI0444-22), plus other assorted parts. These are 
factory new units, but we must sell them as is, without any warranty or 
documentation, sincewedont havefacilitiesto testthem. Remembertheseare 
complete units and are a bargain if used just for replacement parts. Very limited 
stock. We reserve the right to limit quantities. 

s 12.95 3/ $ 29.95 

Add SI.50 each for shipping 



Add $1.00 per unit 
for postage. 


Originally designed for use with an Atari Home 
Computer. Brand new in box. Encoded using the 
popular National Semi 74C923. Full schematic 
included. Originally sold tor many times our price. 
Many applications besides computer use. 


TERMS: (Unless specified elsewhere) Add $1.50 postage, we pay balance. Orders over $50.00 add85C for insurance. No C.O.D. Texas Res. add 6-1/8% Tax. 90 Day Money Back 
Guarantee on all items. AM items subject to prior sale. Prices subject to change without notice. Foreign order - US funds only. We cannot ship to Mexico. Countries other than 
Canada, add S3.50 shipping and handling. 


More Details? CHECK-OFF Page 158 
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This unit features azimuth and 
elevation memory storage, 
manual or clock control, 
digital readout and 
a 24-hour clock 


a digitally-controlled 
satellite tracker 


For satellite tracking fwo rotators are required for 
pointing the antennas in both azimuth and elevation. 
But constant adjustment as the satellite moves across 
the sky — which can be especially troublesome when 
you're trying to track the fast-moving, low orbit, Rus¬ 
sian satellites — is, in fact, not necessary at all. 

This system provides 1 degree tracking resolution. 
The unit (Photo A) includes a 24-hour clock and a 
memory for azimuth, elevation and time data. A small 
keyboard loads data for storage so that hands-off 
tracking can be accomplished by loading data before 
starting operations. Manual control is provided for 
positioning the antennas for start-up or manual track¬ 
ing if desired. 

the rotator 

The most common rotator available is the U-100 TV 
rotator fr6m Alliance. It has a double-field coil for for 
ward and reverse, coupled through gears to the mast 
shaft. Every ten cycles of the 60-Hz power line turns 
the mast shaft 1 degree. A disc in the gear train 
mechanically closes a set of contacts every 10 degrees 
of rotation; this signal steps the control box. While 
10-degree increments are a bit coarse for satellite track 
ing, the unit is inexpensive and readily available. A 
minor modification must be made to the rotator gear 
train, as explained later. 

To get the rotators to turn with 1-degree resolution 
I use a counter clocked by the 60 Hz power line, which 
counts up or down as the rotator turns. Due to start 
up drag and antenna load, parity between mechanical 
position and readout cannot be maintained, and the 
10 degree rotator signal is used to update the counter. 
Therefore, should the counter count ahead or behind, 
it is mechanically corrected by presetting the units 



Photo A Controller mounted in a BUD cabinet. The RUN 
PROGRAM/MANUAL toggle swich shown here has since 
been changed to a 3 position rotary switch 

counter to 5. For instance, when the counter has 
reached 14, mechanically the rotator is at 15 degrees. 
The rotator signal presets the counter to 15. Continu¬ 
ing on, the correction occurs again at 25 degrees, or 
i every 10 degrees. 

operating controls 

The keyboard is used to load the memory with 
azimuth, elevation, and time data. The button in the 
lower right corner of the keyboard is the ENTER key 
and enters the data into memory. The memory pro¬ 
gram counter, clock and antenna aiming data are 
displayed. Azimuth is expressed in degrees from north; 
elevation in degrees from horizontal. Each seven- 
segment readout has an extra LED, which is normally 
used for the decimal point. 

Some of these LEDs show internal functions. The 
A = B LED indicates that the data entered from the 
, keyboard has successfully entered the memory. The 
START LED indicates the starting position for loading 
keyboard data. 

I Data is entered into the PROGRAM mode as 
follows: Depress the PROGRAM START pushbutton; 
the START LED lights momentarily. The first keyboard 
entry will load into the ten's hour bit of the clock. The 
next key will load into the unit's hour bit and so on 
across the program counter, AZ display and EL dis¬ 
play. When all the data has been loaded, press the 
ENTER key to load data into memory. The A = B LEDs 
light to show successful memory loading. Press 
PROGRAM START again and we can load the next 

By Rudolf E. Six, KA80BL, 30725 Tennessee, 
Roseville, Michigan 48066 
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fig. 1. Diagram showing data logic when system is in 
PROGRAM mode 



Side view of front panel showing keypad mounting. 


table 1. Typical data loading schedule for OSCAR 10 satellite. (December 21. 1984 I 


universal 

time 

azimuth 

elevation 

1747 

267 

10 

1754 

264 

18 

1800 

261 

26 

1810 

258 

34 

1823 

252 

43 

1843 

245 

51 

1944 

230 

57 

2203 

230 

47 

2316 

235 

38 

0028 

238 

28 

0141 

238 

19 

0253 

232 

08 


Programming the satellite tracker with antennas parked at 260-degrees azimuth and 80 degrees elevation 



time 

memory 

azimuth 

elevation 


PROGRAM 

1747 

01 

260 

80 

ENTER 

Program Start 

1754 

02 

267 

10 

ENTER 

Program Start 

1800 

03 

264 

18 

ENTER 

Program Start 

1810 

04 

261 

26 

ENTER 

Program Stan 

1823 

05 

258 

34 

ENTER 

Program Start 

1843 

06 

252 

43 

ENTER 

Program Start 

1944 

07 

245 

51 

ENTER 

Program Stan 

2203 

08 

230 

57 

ENTER 

Program Start 

2316 

09 

230 

47 

ENTER 

Program Start 

0028 

10 

235 

38 

ENTER 

Program Start 

0141 

11 

238 

28 

ENTER 

Program Start 

0253 

12 

238 

19 

ENTER 

Program Start 

2600 

13 

232 

08 

ENTER 

Program Stan 

0000 

00 

000 

00 

ENTER 


RUN 

Note: The lime value ol 2600 at step 13 prevents turning by the rotators at the end ol a run 


batch of data. Start with 01 in the memory counter 
and increment by 1 for a possible 99 steps. 

Table 1 shows a typical loading schedule for 
OSCAR 10. The ROTOR LEDs show the closing of the 
cam switch in the rotator heads for every 10 degrees 


of rotation. They can be monitored for possible rotor 
jamming. In the RUN mode, time in memory is com 
pared with the clock. When equal the program counter 
is incremented, and the rotators move to the new 
azimuth and elevation data. In MANUAL mode the 
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fig. 2 (part 1). Satellite tracker schematic diagram shows keyboard encoder, universal timer. 
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BAM5TY 


THE FIRST NAME IN 
ELECTRONIC TEST GEAR 


20 MHz DUAL TRACE OSCILLOSCOPE 

UnsurpMMd quality at an unbeatable pnea. the Ramsey oscilloscope £ m as as q r £ 
compares to others costing hundreds more Features include a com O J 9 9 


45 MHz DUAL SWEEP OSCILLOSCOPE 

The Rr«h S3S • • du«r iww mm •«mc> met a (g»- t*gn« ^ . 

dwav tna io p erwe clear ■*«—xq rfcjring mt* anon '*• twwa o* k«oue«cr •»« § 95* 

Other ‘Mtu’Vt *»«gO» •i'«M t--ggv now* • JO twaae M 'angaa M 


Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more Features include a com 
ponent testing cocurt lor resistor capacitor digital circuit and diode 
testing • TV video sync filter • wide bandwidth & fwgh sensitivity • in¬ 
ternal graticule • Iron! panel trace rotator •£*■>*■ high sensitivity 
*-y mode • ranolated power supply • built-in calibrator • rock solid 
triggering 'USA — add StO 00 per unit tor postage, overseas orders 
add 15% of total order lor insured surlace mail 


rw 0 S U*» » 02 »V»v • her MtuuatM me we • «1 w i lt nwpWeaMn • 
|*<09W MhutM Ctrl CM. UHi LXTwhM and iNTwne (V mooai • *on» pane • > opw» 
wvi ! tm npu • ww ohwanc* or CHI ana Cm? •avatatnu tMpwvwi a* un0a vaca 
• « ■»»! ' uaw ana i ««h ourpm • au*o hm • wngV mwc 'OJU - add »i0 00 pw 


RAMSEY D-1100 
VOM MULTITESTER 


NEW RAMSEY 1200 
VOM MULTTTESTER 


RAMSEY D-3100 
DIGITAL MULTIMETER 


Compact and reliable designed tu 
service a wide variety ot equipment 
Features include • mirror back 
scale • double-jeweled precision 
moving co>l • double overload pro* 
lection • an ideal low cost unit lor 
ihe beginner or as a spare back-up 
unit 


Check transistors d>odes and 
LEDs with this professional quality 
meter Other features include 
decibel scale • ?0K volt metering 
system • 3 mirrored scalo • 
polarity switch • 70 measuring 
ranges • safety probes • high 
impact plastic case 


Reliable accurate digital mea 
surements at an emexingly low 
DOM • III-line color coded push 
buttons speeds range selection 
• an* plastic till stand • recessed 
input fecks • overload protection 
on all ranges • 3'/* digit LCD d«s 
play with auto zero. auto polarity 
& low BAT indicator 


$1995 


$2495 


test leads and 
battery Included 


lest leads and 
battery included 


* 49 9 » 


test leads and 

battery included 


ii\H duiHtm 


CT-125 9 DIGIT 1.2 GHz 
COUNTER 

A 9 digit counter that will outperform units cost 
mg hundreds more • gale indicator e 24mV (a> 
150 MHz typical sensitivity • 9 digit display 
• 1 ppm accuracy • display hold • dual inputs 
with preamps 

* 169 95 T^::r 

BP-4 n.cafl pack I »! 


c 

COUNTER 


CT-90 9 DIGIT 600 MHz 
COUNTER 

The most versatile tor less lhan 1300 Features 3 
selectable gale times • 9 diQits • gate indicator 

• display hold • ?5mV fd 1 150 MHz typica 1 sen 
Silivity e to MHz timebase tor WWV calibration 

• t ppm accuracy 


CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab quality at a breakthrough price Foatures 

• 3 frequency ranges each with pre amp e dual 
selectable gaio limes • gale activity indicator 

• 50mV (nr 150 MHntypical sensitivity • wide 
frequency range • 1 ppm accuracy 


A versatile lab bench counter with optional 
receive frequency adapter, which turns tne CT- 
50 into a digital readout for most any receive* 

• 75 mV (fo ’50 MHz typical sensitivity • B digit 
display • 1 ppm accuracy 


$ 169 95 


s 119«5 


wired includes 
AC adapler 


CT-90 kit 

OV 10 1 PPM oven timebase 
BP-4 mead pack 


CT-50 kit 

RA i receiver adapter kit 


CT -70 kit 
BP-4 mead pack 


DM-700 DIGITAL MULTIMETER 

Professional quality at a hobbyist price Fea 
tu*et include 70 different ranges and 5 time 
tions • 3 i digit . inch LED display • auto 
malic decimal placement • automatic polarity 


*119 9 5 

DM 700 kit 
MP-1 probe set 


wired includes 
AC adapler 


PS-2 AUDIO MULTIPLIER 

The PS-7 is handy for high resolution auC c 
resolution measurements multiplies UP m Ire- 
quency • great tor PL tone measurement-. 

• multiplies by tO or 100 • 0 0t Hz resolution A 
built-in signal preamp.conditioner 


PR-2 COUNTER PREAMP 

The PR-2 is 'deal for measuring weak signals 
from to to i 000 MHz • flat 75 db gam • BNC 
connectors • great for shifting RF • ideal 
receiver/TV preamp 


PS-IB 600 MHz PRESCALER 

Emends tne range of your present counter to 
600 MHz • 2 stage preamp • divide by 10 cir¬ 
cuitry • sensitivity ?SmV (ft 150 MHz • BNC 
connectors • drives any counter 


$4995 


94495 


wired Includes 
AC adapter 


* 59 95 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug .. S 8 95 
High Impedance probe, light loading . . . 16.95 

Low pass probe, audio use. 16.95 

Direct probe, general purpose use. 13.95 

Tilt ball, lor CT-70.90.125 . 3.95 


PHONE ORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 


TERMS • satisfaction qnaranleeil • examine lor 10 days it not pleased return in 
oriqtnal lorm lor refund • add 6 lor shippinQ and insurance to a maximum of 
StO 00 • overseas add I5 : lor surface mail • COO add 12 50 (COD in USA only) 
• orders under $15 00 add SI 50 • NY residents add 7-. sales tax • 90 day parts 
warranty on all kits • I year parts A labor warranty on alt wired units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 

Penfield. N.Y. 14626 
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PROGRAM COUNTER AZIMUTH ELEVATION 



shows universal timer, program counter, azimuth and elevation display, and power supply. 















































Photo B. Top view of front panel. Note keypad mounted on 
spacers. 


Photo C. Main circuit board showing wire-wrap. The numbers 
indicate ICs. Parts are mounted on DIP headers. Letters in 
dicate sockets for interconnecting cables. 


manual pushbuttons are available for positioning the 
rotators. A FAST and SLOW pushbutton is available 
to set the clock to universal (or Greenwich Mean Time) 
in the MANUAL mode. 

basic operation 

For simplicity the elevation circuitry will not be in¬ 
cluded. It is exactly the same as the azimuth circuitry. 

• Loading data from the keyboard (PROGRAM 
MODE), (fig. 1). The key encoder (U1) encodes a 
keyboard array and outputs the binary value on four 
data lines (see fig. 2). This data presets the clock. 


AZ-EL and memory counters (U3 through U11). The 
key encoder also outputs a data-available pulse each 
time a keyboard entry is made. This pulse steps decade 
counter U45, U34. The output of the decade counter 
strobes each data counter sequentially until the data 
is loaded. We are now ready to store the information. 
The output from the memory address counter be¬ 
comes the address for the memories (U14 through 
U22). The clock and AZ-EL counters provide the data 
input for the memories. Data is stored when the 
ENTER key is depressed. 

• Tracking the satellite automatically (RUN 
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mode, fig. 3). During RUN mode the program counter 
is stepped by the output of the clock comparator (U25 
through U28). When real time from the clock equals 
the time stored in memory the program counter in¬ 
crements to the next address. New AZ-EL data from 
memory (U18 through U22) is compared with the data 
in the AZ EL counters (U7 through U11). Three signals 
are available from the AZ comparator (U29 through 
U31). If Data A = Data B, the data in both memory and 
counter is the same and the rotator will not move. If 
Data A is smaller than Data B, the rotator is turned 
on in reverse and the UP/DOWN counter is placed 
in the down mode. 

A 1-degree pulse steps the counter until A - B and 
the rotator stops. If Data A is larger than Data B then 
the rotator is turned on forward, the UP/DOWN 
counter is placed in the up mode and again the 
1 degree pulse steps the counter until A = B. The 
1-degree signal comes from a decade divider (U48) 
which is clocked from the 60-Hz power line 

When the rotators are turning the counters are cor¬ 
rected every 10 degrees by a rotator strobe, which 
forces U7 to a count of 5 through OR gate U41 (pin 
3). The decade divider is also reset by the rotator 
strobe from the Schmitt trigger U47 (pin 8). 

• Manual Mode. In MANUAL mode the rotators are 
directly energized. The memory and comparator are 
not used. The manual pushbuttons each set a flip-flop 
(U53). Reset of each latch is synchronous with the zero 
count of the decade divider. This ensures manual oper 
ation in 1 degree steps. The select gate (U54) either 
routes MANUAL or RUN commands to the rotators. 
During the MANUAL mode the clock is also 
operational. 

construction 

A complete parts list is provided in table 2. All con¬ 
trol circuitry was wirewrapped on the two boards. The 
board behind the front panel has the LED displays and 
drivers U56 through U66. The dropping resistors are 
DIP with seven resistors. The keyboard, purchased 
from Jameco, came mounted on a PC board, which 
was removed and the assembly remounted on a blank 
circuit board (photo B). The unit was then rewired 
to conform to the U1 keyboard decoder. Because the 
right row of switches is not used, the pushbuttons 
should be removed. (I have since used another 
keyboard sold by Herbach and Rademan, Inc. This 
keyboard doesn’t have to be modified.) 

The main circuit board contains all logic circuits in 
wirewrap sockets (photo C). Both boards are 
mounted to the front panel of a BUD cabinet with 
spacers. All interconnections were made with flat rib¬ 
bon cable DIP plugs (photos B, D). Some care must 
be exercised in wiring the V + and ground to the chips. 



Photo D. Bottom view of front panel. Pushbuttons are 
mounted on a spacer. Note flat ribbon interconnect cables 



Photo E. Power supply chassis mounted in rear of BUD 
cabinet. Top transformers and capacitors are from original 
rotator drive. Small board to the left contains relay drivers, 
optical couplers and power supply. The + 5 volt regulator is 
mounted on the chassis for cooling. 


Each row was daisy-chained, and each chain was pro¬ 
vided with a 0.01 nF bypass capacitor; all were then 
run to a common connection on the board. Two No. 
18 wires with Molex plugs connect to the power 
supply. The power supply, rotator transformer, and 
control relay circuitry were mounted on the chassis 
back plate. 

The rotators are very noisy when starting and stop 
ping. Each output has a varistor (CR2 through CR5), 
which takes care of some of the noise, but good 
ground housekeeping is a must. Lead dress is especial 
ly important. 

Coupling between rotators and circuitry is kept to 
a minimum by using relays and VMOS drivers for isola 
tion (photo E). Optical couplers Q12 and Q13 are used 
for the rotator signal, and the 60-Hz clock signal is 
filtered through R82, C17 at the power transformer. 
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table 2. Parts list for the digital satellite tracker. 

item 

description 

Cl 

10^F 10 volt tantalum 

C2,7,10 

0.1 n F 5 volt disc 

C3 

0.02 (iF 5 volt disc 

C4,6,8,9,11,12,18 

0.01 jiF disc 

C5 

1 iiF 10 volt tantalum 

C13.14 

see text 

C15 

1000 fiF 24 volt electrolytic 

C16 

50 iiF 10 volt electrolytic 

C17 

0.2 ^F 5 volt disc ceramic 

CR1 

3.3 volt zener 

CR2 thru CR5 

24 volt varistor GE V47ZA1 

CR6 

5 volt zener 

CR7 thru CR16 

1IM4002 

K1 thru K4 

DPDT 12 volt coil 

Q1 thru Q4 

2N3905 

Q5 thru Q11 

2N3904 

012,13 

MCT-2 I4N25, LIT-1) 

Q14 thru Q17 

VN10KM (Radio Shack 276-2070) 

All resistors are 10 kilohm, 1/4 watt except the following: 

R5,6,7,8 

3.3 kilohm 

R9 

100 kilohm 

R10,11,12,13,14 

4.7 kilohm 

R26.30 

1 kilohm 

R50 thru R60 

470 DIP 

R61 thru R66 

470 

R73 thru R76,78,80 

68 kilohm 

R79.81 

620 

R82 

22 kilohm 

SI 

SP3T rotary miniature 

S2 

2PST toggle 

S3 thru S6 

SP2T momentary 

S7,8,9* 

SPST momentary N.O. 

T1 

24 VCT 2A (Stancor P-6377) 

T2,3 

see text 

U1 

74C922 

U2,43,44,55 

CD4011 

U3 thru U 13,45 

CD4029 

U14 thru U22 

5101 RAM 

U23 

MM5312 

U25 thru U33 

74C85 

U34 

74C154 

1136,37 

74LS368 

U39 

CD4093 

U41,42 

74C32 

U46 

CD4049 

U47 

74C14 

1148,49 

CD4017 

U51 

74C08 

U53 

CD4043 

U54 

CD4019 

U56 thru U66 

74LS247 

keyboard 

Jameco K-19 

TM23K222 (Herback & Rademan, 

Inc., 401 E. Erie Ave., 

Philadelphia, PA 19134) 

displays 

common anode, RHDP, LHDP 
(Hewlett-Packard HDSP-4030 or 
equivalent) 

*"Slow-set" clock, 

'fast-set” clock, "program start.” 


CONTACTS 


0 



DISC 


POSITION 
IBO DEGREES 
FROM SWITCH 


fig. 4. Repositioning the switch contact disc for 5-degree 
set in the Alliance rotator controller. 


I have not experienced any problems with every¬ 
thing mounted in one unit, but keep in mind that 
CMOS is high impedance and will react to low- 
frequency noise. 

Three separate pairs of wires supply + 5 volts to the 
circuit boards. One pair is for the main logic card, one 
pair for the front panel LED circuitry and a final pair 
for the manual pushbuttons, mode switch and ENTER 
buttons. All three pairs originate at the regulator chip 
Q18. Since continuous power is needed for the clock, 
no switch is provided for it in the power supply. The 
+ 12 volts is turned off to most of the display (except 
the clock) and power to the relays is turned off for 
safety. The + 5 volts remains on. Transformers T2 and 
T3 and capacitors C13 and C14 were removed from 
the Alliance rotator controllers. 

mods to rotators 

One small modification must be made to the 
rotators. Before removing the transformers and capac¬ 
itors, connect the rotators to the Alliance control box 
and check to make sure they work properly. Turn the 
knob counter-clockwise until the rotator runs into the 
stops. Now open the rotator housing, but try not to 
disturb the gears. Tabs on the main shaft move a T- 
slug stop. Make sure the rotator has gone into the stop 
at full counter-clockwise rotation. Note the disc which 
activates the switch contacts; this produces the 10- 
degree signal. Carefully remove the snap ring, lift the 
gear, and position the disc as shown in fig. 4. Replace 
the snap ring and reassemble the body. 

It probably would be a good idea to clean the con¬ 
tacts and lubricate the gears at this time. This disc is 
now at the 0-degree point and will produce a signal 
at every 5-degree set. I used a cable with 3 pairs of 
wires in aluminum foil wrap to connect the digital con¬ 
troller to the rotators. The two ground wires were used 
for AC return. Both rotator signals were brought down 
in one pair with the bare wire grounded at the 
controller. 

A simplified version (manual operation, AZ-EL read¬ 
out only) of the KA80BL satellite tracker is avail¬ 
able from the author. Send SASE to Rudolph Six, 
KA80BL, 30725 Tennessee, Roseville, Michigan 48066 

ham radio 
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Gunnplexer/ 

& occe//orie/ 11 


EVERY 

COMMODORE HAM 
NEEDS A COMPANION! 

Prom JIM GRUBBS. K9EL 


th* author o i Command f*o«i Micro War* fiadlo and 

Gateway to th* World. QSXY Publishing announces 

THC COMMODORE HAM'S COMPANION 

INCLUDES 

• Over SO sources lor Commodore amaieur radio son 
ware and hardware 

• A bibliography of over 60 magazine articles and 
reviews about using Commodore machines m the 
ham shack 

• How to use your Commodore computer to )otn the 
packet radio revolution 

• Whore to tind specialized programs lor such things as 
slow scan television satellite tracking and more 

• How to realize a dramatic increase in speed without 
learning machine language programming 

• Why the Commodore machines are the easiest to 
interlace 

14 chapters 160-page paperback 


Price $15 95 • $250 First Class 
shipping and handling 

Mastercard and Visa accepted 


PUBLISHING 

P O Bos 3042 • Springfield IL 62704 


NO FRILLS—JUST LOW PRICES 
CALL FOR SPECIAL PRICES ON — 

KENWOOD YAESU 

ICOM TEN-TEC 

DAIWA METERS-KEYERS-AUDIO FILTERS 
CUSHCRAFT LINE OF ANTENNAS 

CALL TOLL FREE ^ 

• 1 - 800 - 433-3203 ^ 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, Icom and Yaesu. 

SEND US YOUR PROBLEMS 

Servicing “Hams" for 30 years, no rig 
too old or new for us. 


4033 Brownsville Road 
Trevose, Pa. 19047 

—215-357-1400 


RADIO WAREHOUSE 

Division of HARDIN Electronics 


10*24 GHz 


A. Microwatt Associates 10 a Hi Gunnplexar. Two o! that# transceiver* can forth the haarl ot a 10 GHz 
communication ayatam lor vole*. mew, video or data iranamlaslon. nor to mention mountalntop 0 Xing I 
MAS7141-1 (pair ol 10 mW transceivers) $251.95 Higher power unlit (up to 200 mW) available. B. Micro¬ 
wave Aeaocletee 24 OHr Gunnplexer. Similar eharactertsllca lo 10 GHz unit. MA57820-4 (pair of 20 mW 
tranacehran) $739.20. C. Thle support module la deetgned lor uae with the MA97141 and MA07820 and 
provides all cl the circuitry lor a lull duplex audio Iranecelve ayatam. The board contains a low-nolae. 
30-MHz tm receiver, modulator* lor voice and mew operation. Gunn diode regulator and varactor supply. 
Malar output* ars provided lor monitoring received llgnal level*. dlacrtmlnelor output and varactor tuning 
voltage. RXMR30VD aaaamblad and letted $119.95. D. Complete, ready lo uaa communication system 
tor vole* or mew operation. Ideal lor repeater linking. A power aupply capable ol delivering 13 volts dc 
al 250 mA (tor a 10 mW version), microphone, and headphone and/or loudspeaker ars lha only additional 
llama needed lor operation. The Gunnplexer can be removed lor remote mounting lo a tower or 2 or 4 
loot perebollc antenna. TR10OA (10 QH», 10 mW) $399.95. Higher power units available. TR24GA (24 GHz. 

20 mW) $039.95. Also available: hom. 2 and 4 loot para 
bollc antenna*. Gunn, varactor and detector diodes. 
Advanced search and lock systems, oscillator module*, wsvsguid*, 

11 _ »»aaawwww llanga*. ate. Call or writ* for additional information. Lai 

Receive r ARR taka you hlghw with qu.Uty 10 *nd 24 OHr aoulpmant! 


Research 


Box 1242 


Burlington CT 06013 


203 582-9409 


IN TEXAS CALL 817-496-9000 
5635 EAST ROSEDALE 
FT. WORTH, TEXAS 76112 
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PS 

ST - fIndeR + 


Complete Line of 
Satellite Receiving Systems 

SPS 

San Pierre. IN 
(219) 828-7255 - 828-3091 










220 N. Fulton Ave. 
TV' V Evansville, IN 47710 

thG__V^_ 

HAM STATION 


Technical 1-812-4220252 
Indiana 1-812-422-0231 


SUPER ANTENNA SALE 


10% 

. Rebate 

on hy-gain 
Antenna Rotators 
Antenna Towers 

Aug 1 to Sept. 30, 1985 
Call for Details 


ICOM 



1C 3200 

Call tor Special Price 


AEA 

ATU 1000 Superb interface 

CP 100 Detune interlace 

CP I interface 

MP 1 M-cr jpatch 

MBA TOR Software 

DR DX OR 0S0 

PKT 1 Packet Conlroiter 


IsoPotes Hot Rods Software in Slock 

AUNC0 

Amplifiers in slock C 

ASTRON 

RS7A 5-7 Amp S 4< 

RS10A 1 5 10 Amp 5< 

RS12A 9-1? Amp 6? 

RS20A IB-20 Amp 8‘ 

RS20M 16 20 Amp w meter i0t 

RS35A 25-35 Amp 131 

RS35M 25-35 Amp w meter M! 

RS50A 37 50 Amp 19S 

RS50M 37-50 Amp w meter 22! 


BFNCHfR 

BY t Black By 2 Chrome 
2A-1A Baiun 

DAIWA 

CN 520 1 8-60 MM/ Mtr 
CN 620 B 1 8 150 MH/ Mti 
CN 630 140-450 MM/ Mtr 
CN 4I0M 3 5 150 MM/ Mtr 
CS 401 4 Pos Switch 


WARRANTY SERVICE CENTER FOR 
ICOM. YAESU. TEN-TEC 


CUSHCRAFT 

multi-band 


HUSTLER 


A3 

$215 00 

G7 144 ?M Venial 

$119 95 

A4 

269 95 

G6 U4 2M vertical 

85 95 

A743 A744 

75 00 

G6 440 440 Vertical 

109 95 

R3 Mute Tuned Vert 

279 00 

6BTV 80 10M Vertical 

129 95 

AS 80 10M Vertical 

99 00 

MO 2 Mast 

23 95 

VMf UMf 


RM BO 400W PEP 

19 95 

715WB 2M W.flt Barn) 

79 00 

RM 75 400W PfP 

19 95 

230W8 Stacked 215 s 

2»9 00 

RM 40 400W PEP 

• 8 95 

32 19 Boomer 19EIE 2M 

95 00 

RM 30 400W PEP 

17 95 

A14 7 4 

32 95 

RM 20 400W PfP 

16 95 

A449 6 

14 00 

RM tbRMtO 400W PEP ea 

12 95 

A449 It 

44 00 

SF ? 2M Mobile 

13 95 

Rango Ranger ?M 6M 220 


CG 144 ?M Coll*near 

33 95 

450 

39 9b 

CGT 144 Coilmeai w Tiunk Mi 

53 95 

OSCAR TWIST 


Bumper Mounts Springs in Stock 

A 144 tOT 

54 00 

BUTTERNUT 


A144 ?0T 

75 00 

Mf40 ?0 IS 12 10 MU 

$195 00 

A14 7 ?0T 

75 00 

HUB Butter tty Beam 

179 95 

416TB 

64 00 

t? Mil K.1 

20 00 

»OP 1 PackaQe 

«49 00 

Mt6V 80 10M Vertical 

119 95 

TOWER 


TBR 160S 160M Reavunator 

49 00 

large Slock of Rohn 25G m Stock 

RMk II Root Mount nil 

49 00 

Call tor Your Discount Price 


STR II Radial Kit 

29 00 

ANTENNA SPECIALISTS (Avantil 


Mt 2V 80 40M Vertical 

113 00 

API53 3G ?M on Glass 

$34 00 

2MCV 5 5 2 WAVE 2M Vertical 

55 00 

AP200 3G 220 Mm/ on Glass 

18 00 

SC 3000 30 5I2MH7 Scanner Ant 

55 00 

AP450 3G 450 MH/ 

34 00 

COAX SWITCHES OUAl BAND ANTENNAS 

AP450 5G 450 MM/ 

38 00 

HAW Daiwa MU ICOM LARSEN 

WIU | 


TEN-TEC 


ENCOMM 




$1100 00 
CALL 
189 95 
129 95 
85 00 
86 00/75 00 
459 95 


$39 49 00 
19 00 


New 56 f Coraair Uat SIJS4 OO 
Call tor Dlacount Price 


ENCOMM 

NEW FM 240 25W FM Xcvf 


Computer interfaces & dedicated Terminals 

Hill 

Products m Slock 


ICOM 

751 Top ol the line $1179 00 

735 New FttttSl CAll 

271AM ?M AH Mode 

471AM 430 450 MM/ An Mode CALL 

27A M Mtr Mobiles CALL 

37A 220 MM/ Mobile CALL 

47A 440 MM/ Mobiles CALL 

3200 Dual Band 144 440 CAll 

Q2AT 04AT 2 Mtr 440 MH/ M T s CAll 
2AT ? Mtr Ml 199 95 

TAT 4AT 220 440 MM/ H T s 229 95 

Huge inventory of Accessories A Radios 

KANTRONICS 

Packet Communicator CALL 

UTU Unrversal Terminal Unrt 179 95 

tnierface M De<u«e Interface 229 95 

MFJ 

>229 Interface free Software $'59 95 

1224 Interface free Software 85 00 

1228 interface free Software 59 95 

989 3KW Roller Inductor tuner 289 95 


New aOn f u 240 

"C all tor Ota count Price 

MFJ 

949C 300 W Tuner w D load 
9410 300 W full feature tuner 
204 Antenna Bridge 
422 Keyer Bencher Combo 

MIRAGE 

01016 10 160W Preamp 
B3016 30 160W Preamp 
B23A 2 30W Preamp 
D1010N 10 100W 430 4 50 MH/ 

NYE 

MB v A The Ultimate tuner 

SHURE 

444D Mi Lo / Desk Mu 

TEN TEC 

NEW lorsjir Very Nice 
Century 22 CW Xcvr 
2510 Satellite Station 
Titan — Your Last Amplifier 

TOKYO NY POWER 

Ml 30V 3 30W Amp 
Ml35V 3 30 Amp w Gastet 
Ml 160V 3 10-160W Amp 
Ml 160V25 25 160W Amp 
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CABLE 

Standard 8 Cond 2511 

Heavy Duly 8 Cond 36 If 

RG8U 97% 35 ff 
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Alliance DUO * 49 95 

Alliance HD 73 109 95 
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HyGam CO-45 CALL 
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Ken-Pro KR500 155 00 
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a carrier-activated 

CW reception limiter 


Save your ears 
with this handy 
signal enhancer 

Cut those big signals down to the same size as the 
small ones, the ad said, "use a limiter on your CW 
receiver." I did a double-take. Of course it's possible 
to do this - but only in the very special case where 
there's no more than one signal going through the 
limiter at any given time. 

In the reality of our ham bands, this isn't always the 
case. CW bands usually present an irregular variation 
of anything from zero to several signals at any given 
moment in a typical audio passband. When two sine- 
wave signals are stuffed through a limiter, the stronger 
signal will suppress the weaker so that the difference 
between the two is nominally 6 dB greater at the lim¬ 
iter's output than at its input.’ For example, if a pair 
of signals, one at 40 volts and the other at 2 volts, are 
fed to a 1 -volt amplitude limiter, the 40-volt signal will 
be limited to 1 volt and the 2-volt signal will be reduced 
to 1/20 volt - 6dB, or 1/40th of a volt. Signals passed 
through an amplitude limiter are like Mother Nature's 
offspring — only the fittest survive. 

Figure 1 shows what happens if, for example, ran¬ 
dom 4-volt and 2-volt CW signals are fed to a 1-volt 
limiter. For clarity, a filter that passes signal B and re 


jects the frequency of signal A is assumed. The un 
filtered output of the limiter contains signals A and B 
plus harmonics and cross-products a real mess. 

Despite the poor quality of signal B at the 
limiter/filter output, experienced "brass pounders” can 
often get solid copy because of our fantastic ear brain 
coordination capabilities. But comprehension is made 
more difficult, not easier, by the limiter's action. More¬ 
over, if signal A is initially three or four times the ampli 
tude of signal B, then copying B becomes very un¬ 
likely. Finally, even copying one signal can become 
a problem if heavy limiting is used. In this case, noise 
would come up to fill the spaces between code 
elements. 

In addition to the suppression factor, if one or more 
signals above the limit threshold are fed to a limiter. 



By Don E. Hildreth, W6NRW, 936 Azalea Drive, 
Sunnyvale, California 94086 
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fig. 1.141 limiter/filter circuit model; (S) impact of strong 
signal on weaker signal by limiter action. (Idealized peak 
envelope shown for clarity.) 
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fig. 2. Basic requirements of a carrier activated limiter. 


a squared-off waveshape, which contains a consider¬ 
able amount of harmonic energy, is produced. In a re¬ 
cent article, a limiter was shown in front of a narrow- 
band CW filter. 2 The article stated that locating the 
limiter in front prevents harmonics generated by the 
limiter action from reaching the power amplifier, 
prevents overload of the following power amplifier by 
strong signals, and makes up for AGC problems with 
CW. This is true as far as it goes, but it does nothing 


for the suppression problems illustrated above. In addi¬ 
tion, it doesn't prevent sub-harmonics of the filter fre¬ 
quency from entering the limiter which, in turn, creates 
harmonics that appear as false signals in the filter 
passband. 

To eliminate the problem with sub-harmonics and 
mitigate the suppression effect, a narrow filter must 
be added in front of the limiter. This practice prevents 
lower frequency signals that are sub-harmonically 
related to the output filter frequency from getting to 
the limiter and reduces the number of signals with 
which the limiter is likely to be confronted. But even 
with the addition of filters surrounding the amplitude 
limiter, because of the isochronal* nature of CW, the 
signal-to-noise ratio is worse when using a limiter than 
for the linear case. The S/N for the limiter case can, 
however, approach linear performance if a received 
signal can be adjusted to an amplitude level where 
limiting is just about to begin. (In this case, S/N refers 
to the ratio of the coded signals; ON response to the 
noise response during the coded signals' OFF state.) 
If the input level is made high enough so that receiver 
noise is at or above the limit level, then the effective 
S/N for any received CW signal will be 0 dB — usually 
an undesirable condition. 

At this point one may wonder whether or not a lim¬ 
iter is worth the bother. Not only is the system no 
longer simple, but the input signal amplitude adjust¬ 
ment is very fussy, even if you're trying to get an S/N 
only nearly as good as would exist in the linear case 
— where the limiter could just be thrown out alto¬ 
gether. Fortunately something can be done — with 
just a little more hardware — that will tilt the S/N ratio 
more than 14 dB in favor of the limiter case. 

the super-CW model 10: 
a carrier-activated limiter 

Figure 2 shows a block diagram of what must be 
added to the basic Filter-Limiter-Filter combination in 
order to obtain the S/N enhancement. The basic con¬ 
cept recognizes that the noise floor, which is present 
between the coded elements, must be treated as a par¬ 
ticular case. To accomplish control of this noise, a 
nominal 10-kHz squarewave carrier is linearly summed 
with the output from the pre-filter and fed to a low 
level limiter. The amplitude level of this carrier is made 
large enough to fully capture the basic limiter under 
no-signal conditions. 

For a simplified explanation of operation, when a 
receiver's input to the system is set at a level where 
the noise floor output from the pre-filter is below the 
voltage amplitude of the carrier, the noise is sup¬ 
pressed by the carrier — remember, survival of the fit- 
test. Then when a signal voltage appears that is above 

* isochronal - occurring at equal intervals of time 
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Complete system including pre-filter and a cascade of two carrier activated limiters with positive feedback and a power amplifier. (Patent applied for on part of this system.) 
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HF Lquipment 

Regular SALE 

1C 735 Xcvr/SW rcvr/mic. 

849 00 749" 

PS 55 Power supply. 

160 00 144” 

AT 120 Automatic antenna tuner... 

1BA 

FL-32 500 Hz CW tiller. 

59 50 

EX 243 Electronic keyer uml. 

50 00 

IC-730 8 band 200w PEP xcvr w/mic 

829 00 569" 

FL 30 SSB lilter (passband tuning) 

5950 

FI 44A SSB lilter (2nd IF)..... 

159 00 144” 

Ft 45 500 Hz CW lilter. 

59 50 

EX 195 Marker unit. 

39 00 

EX-202 IDA interlace 730/2KL/AH 1 

27 50 

EX 203 150 Hz CW audio tiller 

39 00 

EX 205 1 ransverter switching unit 

2900 

SM 5 8 pm electret desk microphone 

39 00 

HM 10 Scanning mobile microphone 

39 50 

MB 5 Mobile mount. 

19 50 

IC-720A 9 band xcvr/.1-30 MHz revr 1349 00 799" 

FL-32 500 Hz CW lilter. 

59 50 

FL 34 5 2 kHz AM lilter. 

49 50 

SM 5 8 pm electret desk microphone 

39 00 

MB 5 Mobile mount. 

19 50 

1C 745 9 band xcvr w/,1-30 Mhz revt 

999 00 779” 

PS-35 Internal power supply. 

160 00 144” 

EX 241 Marker unit. 

20 00 

EX 242 EM unit. 

39.00 

EX 243 Electronic keyer unit. 

50 00 

f L 45 500 Hz CW lilter (1st II). 

5950 

FI 54 270 Hz CW tiller (1st IF). 

47 50 

FI-52A 500 Hz CW lilter (2nd IF) 

96 50 89"' 

FL 53A 250 Hz CW lilter (2nd IF) 

96 50 89” 

FI 44A SSB lilter (2nd If). 

159 00 144” 

HM 10 Scanning mobile microphone 

39 50 

SM 6 Desk microphone. 

39 00 

HM 12 Extra hand microphone. 

39 50 

MB 12 Mobile mount.. 

1950 



IC-751 9 band xcvr/ 1 -30 MHz revr 

1399 00 1199 

PS-35 Internal power supply. 

160 00 144” 

FL-32 500 Hz CW lilter (1st 11). 

59 50 


FL 63 250 Hz CW filter (1st IF). 

48 50 


FL 52A 500 Hz CW filler (2nd If)... 

96 50 

89" 

FL-53A 250 Hz CW filter (2nd IF)... 

96 50 

89" 

FL 33 AM lilter. 

31 50 


FL 70 2 8 Khz wide SSB lilter. 

46 50 


HM 12 Extra hand microphone. 

39 50 


SM 6 Desk microphone. 

39 00 


CR 64 High stability reference xtal 

56 00 


RC-10 External Irequency controller 

35 00 


MB 18 Mobile mounl. 

19 50 


Opt it ms 720, 730/745/75 1 

Regular SALE 

PS 15 20A external power supply. 

149 00 134” 

EX 144 Adaptor lor CF-l/PS-15_ 

650 



Options - continued Regular SALE 

CF-1 Cooling Ian tor PS-15. 45 00 

EX 310 Voice synth lor 751. R 71A 39 95 
SP-3 External base station speaker.... 49 50 

Speaker/Phone patch ■ specify radio 139 00 129" 

BC10A Memory back up. 8 50 

EX-2 Relay box with marker. 34 00 

AT-100 lOOw 8 band automatic ant tuner 349 00 314" 
AT 500 500w 9 band automatic ant tuner 449 00 399" 
AH 1 5 band mobile antenna w/tuner 289 00 259" 
PS-30 Systems p/s w/cord. 6 pm plug 259 95 234” 
OPC Optional cord, speedy 2 or 4-pin 5.50 

GC 4 World clock.(Closeout') 99 95 79" 

HF linear amplifier Regular SALE 

IC-2KL w/ps 160 15m solid state amp 1795 00 1299 
VHF/UHI base multi-modes Regular SALE 

IC-551D 80 Watt 6m transceiver. 699 00 599” 

EX-106 IM option. 12500 112” 

8C-10A Memory back-up. 8 50 

SM 2 Electret desk microphone .... 39 00 

IC-271A 25w 2m FM/SSB/CW xcvr... 69900 569” 

AG-20 Internal preampliliet*. 56 95 

IC-271H lOOw 2m 1M/SSB/CW xcvr 89900 759" 
AG 25 Mast mounted pteamplilier* 84 95 
IC-471A 25w 430-450SSB/CW/FM xcvr 799 00 699" 
AG 1 Mast mounted preamplifier* 89 00 
IC-471H 75w 430 450 SSB/CW/FM xcvr 1099 00 969" 
AG-35 Mast mounted preamplifier* 84 95 


For a Limited time! 
With the purchase of IC-271A/H or 
IC-471A/H get the matching Preamp’ 
for just $1.00 extra. 


Common accessories lor 271 A/H and 471A/H 
PS-25 Internal power supply tor (A)... 99 00 89” 

PS-35 Internal power supply lor (H) 160 00 144" 

PS-15 External power supply. 149 00 134” 

CF 1 Cooling Ian for PS 15. 45 00 

EX 144 Adaptor lor PS-15/CF 1 6 50 

SM 6 Desk microphone. 3900 

EX 310 Voice sythesizer. 3995 

TS-32 CommSpec encode/decoder.... 5995 
UT-15 Encoder/decoder interface... 12 50 

UT-15S UT15S w/TS-32 installed. 79 95 

VHF/UHF mobile multi-modes 
IC-290H 25w2mSSB/FM xcvr. TIPmic 549 00 479" 
IC-490A 10w 430 440SSB/FM/CWxcvi 649 00 579” 
VHF/UHF/1.2 GHz FM Regular SALE 

1C 27A Compact25w2mFMw/TTPmic 36900 319” 
IC-27H Compact45w2mFMw/TTPmic 409.00 359" 
1C 37A Compact 25w 220 FM. TIP mic 449.00 299” 
1C 47A Compact 25w 440 FM FTP mic 469 00 419" 
UT-16/EX-388 Voice synthesizer... 29.95 

IC-3200A ?5w 2m/440 FM w/TTP 549 00 489" 

UT-23 Voice synthesizer. 29 95 

1C-120 lw 12 GHz FM transceiver_ 49900449” 

Ml-12 lOw amplifier. 339 00 299” 

6m portable Regular SALE 

IC-505 3/10w 6m port SSB/CW xcvr 449 00 399” 
BP-10 Internal Nicad battery pack 79 50 

BP-15 AC charger . 12.50 

EX-248 fM unit. 49 50 

1C-10 Leather case. 34 95 

SP-4 Remote speaker. 24.95 


Hand-held Transceivers 

Deluxe models Regular SALE 

1C 02AT for 2m. 349 00 289" 

1C 04AT for 440 MHz 379 00 289" 

Standard models Regular SALE 

1C 2A for 2m. 23950 189" 

IC-2AT with UP. 269 50 199" 

IC-3AT 220 MHz. UP 299 95 239" 
IC-4AT 440 MHz. UP 299 95 239" 


Accessories For Deluxe models Regular 

BP-7 425mah/ 13.2V Nicad Pah - use BC-35 67.50 
BP-8 800mah/8 4V Nicad Pah - use BC-35... 62 50 
BC 35 Drop in desk charger for all batteries 69 00 
BC-60 6-posihon gang charger, all bafts SALE 359.95 

BC-16U Wall charger lor BP7/BP8. 10 00 

1C 11 Vinyl case. 17 95 

LC-14 Vinyl case lor Dlx using BP-7/8. 17 95 

LC-02AT Leather case loi Dlx models w/BP 7/8 39 95 
Accessories For both models Regular 

BP-2 425mah/7.2V Nicad Pak use BC35.... 39.50 
BP-3 Extra Std 250 mah/8 4V Nicad Pak.... 2950 

BP 4 Alkaline battery case. 12 50 

BP-5 425mah/10 8V Nicad Pak use BC35 49 50 

CA 2 Telescoping 2m antenna. 10 00 

CA-5 5/8 wave telescoping 2m antenna. 18.95 

FA-2 Extra 2m flexible antenna. 10 00 

CP-1 Cig lighter plug/cord for BP3 or Dlx.... 9 50 

DC 1 DC operation pak tor standard models 17 50 

LC-2AT Leather case for standard models. 34.95 

RB I Vinyl waterproof radio bag. 3000 

HH-SS Handheld shoulder strap. 14 95 

HM-9 Speaker microphone. 34 50 

HS10 Boom microphone/headset. 19 50 

HS-10SA Vox unit for HS 10 & Deluxe only 19 50 

HS-10SB PTT unit for HS-10. 19 50 

ML 1 2m 2.3w in/lOw out amplifier.SALE 79.95 

SS-32M Commspec 32-tone encoder. 29 95 

Shortwave receiver Regular SALE 

R-71A 100 kHz 30 Mhz digital receiver $799.00 659” 
RC-11 Wireless remote controller... 59 95 49" 

FL-32 500 Hz CW filter. 59 50 

FL 63 250 Hz CW filter (1st IF). 48.50 

FL-44A SSB filter (2nd IF). 15900 144” 

EX-257 FM unit. 38 00 

EX-310 Voice synthesizer. 3995 

CR-64 High stability oscillator xtal 5600 

SP-3 External speaker. 49 50 

CK-70 (EX-299) 12V DC option. 9 95 

MB-12 Mobile mount. 19 50 


1 

MasterCard 

1 

■ 

Order Toll Free- 

Use your Credit Card! 


HOURS • Mon. thru Fri. 9-5:30; Sat. 9 3 

Milwaukee WATS line: 1 800-558-0411 answered 
evenings until 8:00 pm Monday thru Thursday 

Please use WATS lines for Ordering 

use Regular lines tor other Info and Service dept. 


In Wisconsin (outside Milwaukee Metro Area) 
1-800-242-5195 


Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY £. 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 


AES BRANCH STORES 


WICKLIFFE. Ohio 44092 

28940 Euclid Avenue 
Phone(216)585 7388 
Ohio WATS 1 800 362-0290 
Outside 
Ohio 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone(305)894 3238 
Fla WATS 1-800 432-9424 
Outside - 


CLEARWATER. Fla. 33575 
1898 Drew Street 
Phone(813)461 4267 
No In-State WATS 


1-800-321-3594 Zil 1-800-327-1917 No Nationwide WATS 


LAS VEGAS. Nev. 89106 
1072 N Rancho Drive 
Phone(702)647 3114 
No In-State WATS 

1-800-634-6227 


Associate Store 

CHICAGO. Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone(312) 631-5181 

SSSSJ? 1 800 621-5802 
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fig. 3A. PC boards 506 and 103, containing the carrier- 
activated limiter and the power amplifier (component 
side). 


the carrier amplitude, the signal suppresses the car¬ 
rier. Moreover, the instantaneous signal and carrier 
voltages add to suppress coincident noise. The filter 
following the limiter removes harmonics created by the 
limiter as well as the 10-kHz squarewave carrier. 

By designing the op-amp summer, limiter and op- 
amp active filter so that the gain is unity from input 
to output for the desired signal, identical stages may 
be cascaded for a multiplied S/N enhancement in a 
manner similar to that of a quality FM communication 
system. A complete system, including a narrow pre¬ 
filter and two stages of carrier activated limiters, which 
seems to provide just about the right amount of S/N 
enhancement for excellent operating "feel," is shown 
in fig. 3. 

The input filter is an 8th-order Butterworth two-pole 
cascade with a 100-Hz bandwidth centered at 750 Hz. 
This design provides minimal ringing and much bet¬ 
ter skirt rejection than can be obtained from syn¬ 
chronously tuned filters or others of the Gaussian 
class. The summing amplifiers are designed to linearly 
add three inputs: the signal, the carrier, and a resistive 
controlled positive feedback, which assists the S/N 
enhancement of each stage. Circuit constants of the 
in-line limiters provide limiting levels of 0.2 volts peak- 



to-peak. The same limiter design is used to control out¬ 
put from the 10-kHz carrier, but in this case compo¬ 
nents are selected to make a 0.5 volt peak-to-peak lim¬ 
iter. Because of the light loading presented by the op- 
amp summer design, only one 10-kHz carrier gener¬ 
ator/limiter combination is required to drive both car¬ 
rier activated limiter stages. Identical 2nd order filters 
with a nominal 175-Hz bandwidth centered at 750 Hz 
are used following each carrier activated limiter. Out¬ 
put from the last filter is fed through an L network and 
volume control to drive an LM380 power amplifier. A 
mode control switch is included to enable selecting 
the input from a receiver, output from the linear pre¬ 
filter, or output from the complete carrier activated 
limiter system for input to the power amplifier. 

system performance 

With this system, S/N enhancement has essentially 
reached its maximum of a little over 14 dB when the 
S/N out from the pre-filter is + 10 dB and enhance¬ 
ment declines smoothly toward zero as the S/N from 
the pre-filter approaches zero dB. As a relative com¬ 
parison, this means that a received signal at about 4.5 
dB below the noise in a typical 3 kHz bandwidth would 
yield a +10 dB S/N from the pre-filter and a +24 dB 
S/N from the carrier activated limiter system. Figures 
4A and B illustrate generalized performance. 

In addition to reducing the noise by 14 dB, the sys¬ 
tem can also suppress the ringing residues from the 
pre-filter by the same amount. Since the ringing resi¬ 
due amplitudes from a Butterworth filter are more than 
10 dB below the ON elements of a CW signal that trig¬ 
gers them, the final effect is reduction of ringing 
residues to more than 24 dB below the desired signal. 
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REALM PERFORM? 
READ THIS BOOK. 



RADIO RECEIVER 
Chance or Choice 
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GtHft can* At toe n 



$18.50 

+ $1.50 shipping 

Available Sept. 

Visa Mastercards 
accepted 


You owe it to yourself to be informed. This comprehensive new 
book explores the receiver world through real-life tests conducted 
by internationally renowned radio engineer, Rainer Lichte Read 
scores of no-axe-to-grind reviews about such famous brands as 
Panasonic, Sony, Yaesu. Kenwood, Drake, Eska. Hitachi, Grun- 
dig, Phillips. JVC, Zenith, Dymek, ITT. Bearcat - both old and 
new models, including ICOM R71A. Sony 2010. and Yaesu 8800 
Explains the mysteries of technical specs, too A must book 

GILFER SHORTWAVE 
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CMC COMMUNICATIONS, INC. 
5479 Jetport industrial Blvd.'Tampa, fl 35614 
Phone: 813-885-3996 


DOCKING BOOSTER 

Converts Your HT to a Powerful 
Mobile Unit 


30 or 50 watts output 
16 DB GaAs FET pre-amp 
Fits on most car doors 
Mic hang-up clip 
icom, Yaesu, Kenwood 
2 Meters & 70 cm 
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Join AMSAT...Today 

Amateur Radio Satellite OSCAR 10 
provides: 

• A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

ORBIT Magazine Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 
Support, Forum Talks 

Construction of Future Satellites For Your 
Enjoyment! 

AMSAT Membership is $24 a year, $26 out¬ 
side North America. VISA and MC accepted. 

AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 
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fig. 4A. S/N out versus S/N at input. Curve is analagous 
with S/N enhancement curves for FM systems, but bet¬ 
ter because this system has no detection losses. 


Also, because filter ringing increases in duration rather 
than amplitude as bandwidth decreases, this makes 
possible the use of sharper filters — down to 25 Hz 
or so for a CW signal at 20 WPM. 3 And this can be 
done without the need for a complicated synchronous 
detection system. However, to make use of this very 
narrow bandwidth and assure comfortable operation, 
many existing receivers would need better bandspread 
tuning control than they now have. Even the 100-Hz 
bandwidth used in this system requires relatively stable 
oscillators on the part of a received signal and the 
receiver as well as very careful tuning. 

Since the limiter/filter system effectively holds the 
signal output level constant, the sound pressure listen¬ 
ing level cannot exceed that selected by the AF gain 
control. This feature, present for any signal or noise 
pulse received, guards against damage to the listener's 
hearing. This protection is lost, however, when switch¬ 
ing to the IN /OUT or Filter positions. 

Other methods of S/N enhancement include those 
techniques that develop a voltage from a received 
signal to operate an electronic switch to turn an audio 
oscillator on and off, or to drive a digital system. In 
general, these methods are fine when a CW signal has 
a good S/N, but they usually don't perform well with 
threshold signals. However, the electronic switch 
method, where it must be used, can be improved by 
driving it from the carrier activated limiter system. 


/ 





fig. 4B. Signal output characteristic as signal input level 
is varied. A nomianl 14 dB S/N ratio enhancement is 
available over the range from 0.2 to 0.5 volt p-p input with 
a peak boost of 18 dB when input is set at 0.3 volt 
peak-to-peak. 


Finally, the system is designed to operate from a 
low input level to avoid the requirement of moderate 
to high receiver gain when listening to weak signals. 
This reduces the possibility of receiver saturation — 
unplanned limiting with all of its ramifications as shown 
in the beginning — by strong signals that may exist 
in a receiver outside of the pre-filter bandpass. 

operating with the model 10 

The nominal signal input voltage requirement is from 
0.25 to 0.5 volt peak-to-peak at 700 to 800 Hz. Input 
termination is resistive at 2.2 kilohms, which enables 
the unit to be driven from either a receiver's speaker 
or phones output, or an op-amp. Output from the 
power amplifier is low impedance to enable driving a 
speaker of from 4 to 8 ohms. If headsets are used, con¬ 
nection to the output should be made through a nomi¬ 
nal 100 ohms to avoid possible damage to ears or 
headset. 


September 1985 SI 119 




DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINSj 
on NEW and USECT 
ELECTRONIC Equipment? 


ham gear 
COMPUTERS 
SOFTWARE 
SCANNERS • OPTICS 
TEST equipment 
microwave 

SATELLITE 
AUDIO VISUAL 
NEW PRODUCTS 
COMPONENTS • KITS 
ANTIQUE ELECT 
PUBLICATIONS 
PLANS « SERVICES 
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in the Nation’s No, 1 
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NUTS & VOLTS 

Now in Our 5th Year 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
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WITH YOUR SUBSCRIPTION 
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(714) 632-7721 


Name_---- 

Address__—-— --- 

City _______—---—------ 

State- Zip-- 

Card No --- 

Exp. Date ----- 

IF YOU’RE INTO ELECTRONICS, 

THIS MAGAZINE WILL SAVE YOU MONEY! 

Dealer Inquiries Invited ^ 


The MODE control has three postions. In the IN/ 
OUT position, no filtering takes place, but the variable 
gain from the AF GAIN control is in effect. In the 
FILTER position, the 8th order Butterworth pair cas¬ 
cade is inserted between the input and the power amp¬ 
lifier. In the S/N BOOST position, the cascade of car¬ 
rier operated limiters is connected between the FILTER 
output and the power amplifier. 

To make the best marriage with a receiver, disable 
the AGO, use a low RF/IF gain, and set the audio level 
from moderately high to maximum. In a receiver that 
does not have an AGO ON/OFF capability, AGO action 
is effectively defeated by a reduced RF/IF gain set¬ 
ting. A little experience with the system will make this 
clear. 

With the preliminaries completed, listen to the sys¬ 
tem with your receiver set at a point on its dial where 
no signal is present and with Model 10's AF GAIN set 
at mid scale. Then, switching through the three posi¬ 
tions, you should hear broadband noise in the IN/OUT 
position, reduced noise in the FILTER position and still 
further reduced noise in the S/N BOOST position. As 
a quick reference, you can put Model 10 in its S/N 
BOOST position, then adjust your receiver's RF/IF 
gain control to obtain a weak noise background. Tune 
in a moderate-to-weak signal. Now, when adjusting 
your receiver's gain up and down, you'll notice a 
"knee" (see fig. 4B) where the signal remains con¬ 
stant in level for increased input and where the signal 
falls off very sharply as gain is reduced. In the region 
of the knee, your receiver's gain control is adjusted 
for optimum S/N ratio enhancement. At this point, 
switching the MODE control to any of its three posi¬ 
tions will result in about the same signal output level 
— which confirms an optimum receiver input level. 

In the S/N BOOST position, tuning is even sharper 
than in the FILTER position. The BOOST position sup¬ 
presses skirt responses and residual ringing in the same 
manner as it reduces the noise floor, which enables 
clean high speed copy with a narrow filter. 

In normal operation you simply adjust receiver gain 
for input level and Model 10's AF GAIN for desired 
sound pressure level. 


Don't want to build it yourself ? The super-CW Model 10 is available 
preassembled. Contact the author at Hildreth Engineering, P. 0. Box 
60003 Sunnyvale, California 94088, for details. 
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ICOM IC-OSAT USER'S 
“AUDIO BLASTER "MODULE 






ALL MODE MOBILE TELEPHONE INTERFACE 
Automatic Vox Phone Patch System 


OPTIONAL: 

DTMF TELEPHONE 
TYPE SPEAKER/ 
MICROPHONE 


HOTLINE-007 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with FM-AM- 
Squelched SideBand mode. No modifications to the transceiver, just connect to the external speaker, microphone and phone line. 
VOX operation both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also. 

* Programmable access code * Programmable CW ID * 3 or 12 minute timer 

* Adjustable VOX both transceiver * Adjustable microphone * Dial restrict switch 

and phone line. and line gain * Ringback (reverse patch) 

* Will not transmit when frequency * Microphone jack for * Accepts speed dialing 

is busy. 7 second clear time base operation * Operates on 115/220 VAC. 12 VDC 


NO EXTRAS TO PURCHASE FOR OPERATION. TRANSCEIVER AND PHONE LINE CONNECT TIME 30 MINUTES 


EXCLUSIVE IMPORT DISTRIBUTOR 


NOTE: Prices and specifications subject to change 
without notice or obligation 


1275 N Grove Street 
Anaheim, California 92806 


TOUCHTONE” DTMF 
to RS-232-C 
300 BAUD INTERFACE 


• SSIPOI DTMF Ritrniver 

• Receive nil 16 DTMF digit* 

• No addition.il filtering 

• Output BCD or hei »orm 0 t 

• Low power |29mn ^ 1?V) 

• Kit mrbides 158Mb/ crystal 
2? pm 1C socket resistor 
capacitors data sheet 

and schematics 


DECODERS PI US IB DIGIT 
. KEYPAD CONTROL 


• Completely wired & tested 

• liner prngramahle 

• LED status indicator 

• Open collector output 

• Control relay., mute audio 

• Control link on nil 

• Custom 1C insures hiqh 
reliability S small si/e' 

• Fitr. inmde most rig 1 , runs 

on 1? VOC |.35ma| 

• Over 150(3 different codes' 

• Make'- •••reliant private call on busy repeoters* 

• Une it to turn cm nudn nr sound on nlorm 

• Momentary and latching outputs 

MusterCard and Visa accepted or send check M O 
C«i address add 6% price includes shipping USA Send to 


tewCM 

• Uaa your compute' to docodo DTMF touchtonaa 

• Perevra * fi a g.ts as fast «6 t^a, ca^ Ba ttao 

• Ea»‘»program you' computer m BAS'Ctadacodam^it • 

dig-t •f rgs 5 ip a* c g.u * 0 una ooserve 

secret codes co"tro 'ea»s remote oas* 

• S'mpia to u5* .ust oronoe •*? VOC anfliuO 
tnoa.rastOtnaPS SlS Cse'ia''"Put on yCur compu¬ 
ter ente r a s mpi® BASIC p r og r am #r»d oagm to dacoda 
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"Decode-A-Pad” 

Model DAP ^ Q _ 

W - ed i id T pstt $ B9.93 
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_;_■ _ 


WIRED & TESTED 
- MODEL TSD - 


$ 149.95 


Remote A Pad 

Reinule control 
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and OTMf 
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Garth Stonehocker, K0RYW 


equinoctial DX propagation 
brings change, excitement 

This season's propagation is char¬ 
acterized by change and excitement 
resulting from the fewer number of 
daylight hours as winter approaches. 
In addition the MUF diurnal curve will 
no longer exhibit summer's typical 
low, flat response but will instead 
show a pronounced peak in the after¬ 
noon and a downward dip in the pre¬ 
dawn hours. Short-skip sporadic E 
openings will become scarce, giving 
way to long skip, including many long 
one-hop transequatorial openings, par¬ 
ticularly towards the south in the even¬ 
ing. Shortwave broadcasters must an¬ 
ticipate these changes by planning for 
frequency changes after each of the 
two-month periods, (March/April and 
September/October). The change is 
slower during the other two periods, 
which comprise four-month intervals 
(May through August and November 
through February). 

During the equinoctial period the 
geomagnetic field exhibits the greatest 
variability. The magnetosphere (geo¬ 
magnetic field) acts as a source of high 
latitude electrons and accounts for 
ionospheric movement. During equi¬ 
nox — when the earth's equatorial 
plane intersects the sun — solar wind 
particles feed down through the mag¬ 
netosphere into both polar regions of 
the ionosphere. The variability, both in 
speed and density, of the solar wind 
stream is transferred to the geomag¬ 
netic field and ionosphere. Geomag¬ 
netic field control of the ionosphere is 


strong at this time; consequently we 
can look to it as a measure of what the 
ionosphere's reaction will be. Recall 
the large geomagnetic disturbances of 
last spring's equinox in April; the A 
index, which was 77 on April 21, was 
again up to 40 the following week, on 
April 28. Remember what propagation 
conditions were like then? 

But what is meant by geomagnetic 
data? The A index is a measure of the 
amount of change, with time (minutes 
to hours), of the geomagnetic field 
from a normally (average) quiet day at 
that station. The larger the A index 
(one number per day) or K index (every 
three hours or 8 per day), the more the 
ionosphere is moving around. The 
eight K numbers are summed and mul¬ 
tiplied by a factor that converts it into 
the daily single A index. (The number 
is further manipulated to calibrate the 
data from each measuring station.) 
Large changes in the ionospheric 
layers take place with K's above 6, 
especially for paths along or across the 
auroral zone (65 to 75 degrees north 
latitude). A K of 4 to 5 indicates mod¬ 
erate movement with its accompany¬ 
ing signal strength variation, QSB. 

When listening on the bands during 
various degrees of geomagnetic distur¬ 
bance, you'll notice something like 
this: with K's of 0 to 2 the band will 
be full of signals from just about every 
direction; with K's of 3 to 5, the 
accompanying absorption and some 
QSB will cut out some of the stations 
you hear. When the K's are 6 and 7, 
signals you hear will be coming from 
unusual, less frequently heard direc¬ 


tions. For even higher K's, all signals 
are lost in the absorption and QSB. 
Don't despair — when the K drops 
slightly from the previous high, we're 
back in the "unusual direction" K 
category. 

last-minute forecast 

The third week of September is ex¬ 
pected to be the best for working DX 
on the 10 through 30 meter HF bands, 
coincident with a higher solar flux. To 
confirm that this situation is occurring, 
monitor radio station WWV on 2.5, 5, 
10, 15, and 20 MHz at 18 minutes after 
each hour. If the flux is up, expect 
transequatorial openings to occur to 
South Africa, South America, and 
especially Australia. These will be 
enhanced openings during a geomag¬ 
netic-ionospheric disturbance in¬ 
dicated by an A index of 20 to 40, 
which is likely at this equinoctial 
season of the year. The lower bands 
should greatly improve through the 
month with lower atmospheric noise 
levels and higher signal strengths. The 
MUF will be lower on east-west paths 
during disturbed conditions, with QSB 
noticed on the signals. Under these 
same circumstances, expect to hear 
DX from some unusual locations. 

A full moon will occur on September 
29th and its perigee on the 16th. The 
autumnal equinox will be on the 23rd 
at 0207 UTC. No significant meteor 
showers are expected this month to 
enhance meteor burst DXing. 

band-by-band summary 

Six meters may have a few sporadic 
E openings around local noon, but 
don't count on them. This month 
should be the last chance for E s until 
next summer's season begins. 

Ten, twelve, and fifteen meters should 
provide a few short-skip E s openings 
and many long-skip openings during 
any solar flux peaks to most southern 
areas of the world during daylight. 
Some of these openings will result 
from transequatorial propagation, 
especially during the disturbed 
conditions. 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during "normal hours. 


*Look at next higher band for possible openings. 
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DIRECTION FINDING? 


★ Interference Location 

★ Stuck Microphones 

★ Cable TV Leaks 

★ Security Monitoring 



★ VHF and UHF Coverage 
+ Computer Interface 

★ Speech Synthesizer 

★ 12 VDC Operation 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna 
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection. Call or write for full details and prices 

DOPPLER SYSTEMS, INC. SSW L Cbarter Oak 9g 8 . 1151 

Scottsdale, AZ 85254 


0 
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COMPUTERCMYTH 


Now there's a hardware maga¬ 
zine that’s all about computers 
for people who like to build their 
own. Computer Smyth’s pre¬ 
miere issue is now published, 
providing all the pleasure, econ¬ 
omy and satisfaction of build-it- 
yourself projects that Hams know 
so well. 

Our authors take you inside the 
chips, talk about what they do 
and how they're controlled, and 
explain command options you 
may never have heard of before. 
Computer Smyth 's first quarter¬ 
ly issue begins a series on a com¬ 
plete Z80 based computer on 
three 4 x 6'4 " boards, which lets 
you interface 3V4. 5!4 and 8" 
floppy disks in nil densities and 
track configurations. John 
Adams’ series will include a 
switching power supply, a PROM 
burner and software options for 
this rack-mount system. 

The first issue also features an 
X/Y plotter you can build, an in¬ 


expensive motorized wire-wrap 
tool and an RGB color to com¬ 
posite adapter. 

During its premiere year. Com¬ 
puter Smyth w ill survey the more 
than two dozen computer kits 
now available in the US. Kit 
builders will report on many of 
them. A major series on building 
a 32-bit 68000 micro begins in 
issue two. 

Computer Smyth is published 
by Audio Amateur Publications, 
publishers of Audio Amateur and 
Speaker Builder magazines. All 
three are reader-centered, hard¬ 
ware-intensive publications 
whose editors believe that a 
magazine's primary job is satisfy¬ 
ing the reader not consumer mar¬ 
keting Our magazines are run by 
tech enthusiasts not MBAs look¬ 
ing for profits. 

We guarantee that if you arc- 
unhappy with Computer Smyth 
for any reason, your money will 
be refunded upon request. 


1 

l 

1 1 Yes, enter my subscription to Com- 

ED Make lhai two years ai SZS 

[)uter Smyth for one year ai SIS 

ED Charge to credit card 

ED Check enclosed. 

Charge card orders (603) 02 i V »6 i 

Name 


Strccl & No. 



Town 

MC/VISA card ». 


Slate 


Z.ip 


Hxpire 


Signature 


Twenty, thirty, and forty meters will 
support propagation from most areas 
of the world during the daytime and 
into the evening hours almost every 
day, either long-skip to 2500 miles 
(4000 km) or some short-skip E s to 
1250 miles (2000 km) per hop. 

Thirty, forty, eighty, and one-sixty 
meters are all good for nighttime DX. 
The bands will be open in the east 
soon after sundown, swing toward the 
south about midnight, and end in the 
Pacific areas during the hour or so 
before dawn. On some nights these 
bands will be as good as the winter DX 
season. Some nights, noise (QFtN) 
from thunderstorms (airmass and 
fronts of fall weather storms) will be 
a problem. However, high signal levels 
that occur during short skip E s propa 
gation conditions may overcome the 
static. 

ham radio 
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EX MET your source lot Discounted Prime 6061 
T6/6061 - T6511 aluminum Tubing and Rod 


TUBING 


0 0 and wall 

Length 

Price per Length 

1/2" * 058 

12 N 

$ 12 50 

7/8" * 058 

12 11 

19 50 

1- » 058 

12 II 

21 75 

1 1/4- ■ 058 

12 11 

27 35 

1 1/2" i 049 

12 11 

28 80 

1 1/2" « 058 

.1? n 

33 00 

1 1/2" » 065 

12 11 

38 40 

1 1/2" * 083 

12 M 

48 00 

M/2- « 125 

24 11 

86 40 

1 1/2- * ?50 

?4 11 

105 15 

2- « 058 

12 tl 

42 25 

2- « 065 

12 11 

45 50 

2- ■ 125 

24 n 

110 40 

2- « 250 

24 h 

187 20 

3- « 065 

i? n 

81 50 


ROD 


00 

Length 

Price per Length 

1/8" 

12 11 

1200 

3/16“ 

12 11 

450 


Volume discounts on orders over 1500 00 Other wes ol lubmq 
and rod qnoied upon request Minimum order 150 00 tiit>ir>g 
150 00 rod 

Policies All prices FOB Iwinsburg Ohio Paymeril is COO 
or save COO charges by enciovng a chock or money order with 
your order Ohio residents add 5 1/2% sales la* 

Exmet, Inc. 

2170 t Aurora Rd P0 Boi 117 Twintburg Ohio 44087 
211425 8455 
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Computer Smyth Magazine 

PO Box 176, Peterborough, NH 03458 
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BENCHER PADDLES, 
BALUNS, AUDIO FILTERS. 


KITTY SAYS WE ARf NOW OPEN 7DAVSAWEE* 

Saturday & Sunday 10 to 5 P M 

Monday Friday 9 lo 6 30 PM Thur* to S PM 
Coma lo Barry & tor the bast buys In town 
ONV Salaty 


F T ONE. FT 980, FT 75/GX t RG88W) 

FT V26R FRG9000. FT 270RH FT 2700RM 


Antennas 


KENWOOD 


.MART PATCH 


TW4000A Kr*i«wxl becwcWRepaif 
TH21-3V41AT IM211A/ 

411A & T&/1IAA11A 7“ 


VoComrMnaga.'Oatwa Lj'ur inventory ol 


W HIGHEST QUALITY < 
H ALUMINUM J 

“nk up 1 " * TELESCOPING ichank up. 
Model T 60 H • GUYED (STACK-UPl 
• TILT OVER MODELS 
; Easy lo install. Low Prices. 
Crank-ups lo 100 It, 


mubcm 

Model 
2000 A 
A IS. B 
in slock 


Compular Interlaces 
stocked MFJ 1224 
AEA CP I. PKT-V DR DX 


Soldanng 

Station. 


EXCELLENT FOR 
AMATEUR COMMUNICATIONS 


MICROLOG aim i An Disk 
SWI MorvCoactl 


BIRD 


Over 36 types aluminum 
.md steel lowers made 
specials designed and 
made write for details 




WARC for FT-101/901 


WELCOME TO 12 METERS! 

Add all three WARC Bands lo your FT-101 

• Increases Resale Value ol your Rig 

• Installs easily, detailed instructions 

• Includes all crystals, relays, wire, etc 

• Tested, (ool-proof design lor all bul ZD 


FT-101 3 band WARC Kil.$25 

FT-901 30M Only WARC Kil.$10 


Shipping $3. Au S5 (US & Canada) $10 Elsewhere 
Order by mail or phone VlSA/MC or COO Accepted 

GO FOX TANGO - TO BE SUHB 


FOX TANGO CORPORATION 

Box 15944 H. W. Palm Baach, FL 33416 
( 305 ) 683-9587 
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SPECTRUM ANALYZER 

TS-101O UPM 84 Analyzer for 10 
( » » « - f Mhz lo 44 GHz in 8 bands; 20 KHz 

► resolution @ 3 db points Dis- 

* * kf, persion 0 5-25 Mhz above 55 

'*** *’* ^ T* MHz; 0-60 db IF attenuation in 6 
’ “ “4| db steps With 5AOP7 CRT. re- 

O quires 115/230 VAC 

J : » -P 17 3x19 5x26. 180 lbs sh 
Used-reparable $265 

ACCESSORY KIT including fillers attenuators, and 

adapters. w.set purchase $85 

TRANSIT CASE $15 MANUAL, partial repro $15 
R-1420 UHF RECEIVER. 30-300 MHz AM-FM-CW in 
two bands, selectable 20 or 300 KHz bandwidth 
Same as CEI 905A 3 5x 19x 15. 25 lbs sh 
Used-reparable w repro book .S49T S395 

Prices F 0.1 Uma. 0 - VISA. MASTERCARD Accepted 
Allow lor Shipping • Send tor '85 Catalog Suppl 
Address Dept HR • Phono 419/227 6573 


Complete Butternut Antenna 
inventory In Stock* 


Veerk ritu'. LARGEST STOCKING MAM DEALER 
Tom E,liy B COMPLETE REPAIR LAB ON PREMISES 


FAIR RADIO SALES 

1016 i EUREKA - Soe IIOS - LIMA. OHIO - 4SS07 


.rr.- -ORlOVIOI _ ^ 

Barru Electronics Corp 

# WORLD WIDE AMATEUR RADIO SINCE 1950 I 


SINCE 


WORLD 


WIDE 


AMATEUR 


RADIO 


950 


for 


Radio 


Equipment! 


Your 


one 


•ource 


Fully Assembled and Tested 

MATCH MOST ANTENNA-FEEDLINE 
COMBINATIONS TO YOUR RIG ^ 

MATCHES; dipoles, inveried vees. beams quads. I 

verticals, mobile whips, random wire, etc lhal are led by 1 

coax, balanced line or single wire 1 

MAXIMUM POWER: 300 walls RF 
INPUTS (selectable trom front panel) 

3-coax I-direct. 2 direct or thru tuner 
1-balanced line (4 t balun me ) or single wire 
IN-LINE CALIBRATED WATTMETER INCLUDED 


1985-86 

CATALOG 

50$ 


RADIOKIT 
Box 411H 

Grwsnvllle, NH 03045 
(603) 878 1033 
telex 687697 
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For the best buys in town call 

212-925-7000 

Los Precios Mas Ba|os en 
Nueva York 


wits in stock ICOM 

1C R71A 1C 751. IC745 1C 27A/HIC-J/A. 1C 4/A 
1C 1271 A, )C 271 A/H IC 3200A. IC471 A/H. 1C 735 


Come to Barry‘t lot Fall Fetthal Smhgi 
Jm KR7RV k.n. WA/HAP Mart K2CON 


• r<UM K.2AT 

* T : '.NAN ICO?At lMto , , L j*)j . i «r s 
nC '101 ICOAAT 1 , 0 . 119 '. V..-"«'V 

I »•*"*« V 4 


R600 Rta® Ft 20DU TS\WOS/AT 

Tc • w t LI I.JVU TO TOkJT 


CBUUIAR PHONiS STOCKFD 

WELZ 

FLUKE 77 Multimeter 


Nye MBV A 3 Kilowatt Tuner 


i u«yu ny ruw». 
Amplifiers A 

5/8$ HI Gam 
Antennas IN STOC* 


banof wire & uanr _ 

AMT RITRON AMPLIFIER AUTHORIZED DEALER 


SANTfC 

tORIZED DEALER ST 272UP 

St 14?‘UP 

Yaesu FTR 2410. Wilson sl44M ,p 

ICOM 1C RP 3010 1440 MH2» m t 
.r do itin.i h ru.i 




Or HRJ, »IU, III uou 

Morse University 


ALPHA AMPLIFIERS 


Hell EQUIPMENT 


OOP p —Jp j 

E3 T^TKiVii^rS 

, , r ypnwfc ;• j 

' r r kLx r r * , , . 


XANT HONICS 

UTU Inlprlate It Challenger 
EIMAC 
3 500/ 

JWC * 5720 SJS6C 

" why/a & 


digit ai mtoutMCv countras 


Wattmeters i. a f r 

. .1 


AEA 220 MH/ 
AEA 440 MHr 
ANTENNAS 


MIHAGE AMPLIFIERS 
ASTHON POWER SUPPLIES 

Altnco/Falcon Amps 


New TEN TEC 

2591MT, Corsair II. Argosy II Century 22 


MAIL ALL ORDERS TO BARRY ELECTRONICS CORP . 512 BROADWAY. NEW YORK CITY. NY 10012 


ALUMA TOWER CO. 

BOX 2806HR 

VERO BEACH. FLA. 32960-2806 
(305) 567-3423 TELEX 80-3405 


“Aqul Se Habla Espsnol" 

BARRY INTERNATIONAl 1ElEX »? 7670 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 


AUTHr .HIZEI) gists MCKAY DyME r. FOR 
[ SmORTYVAVT ANTENNAS \ RECEIVERS 

infill Spring SI Statron 
Subways BUI Print# SI Station Hj> 

• NO F' Tram llwy Station ^ 

Bus Broadway *6 to Spring St 


We Slock At A AHMi Alptij Ameco Amenna S<»cial**l» Astaire 
Astron HH RAW Ba*.h bencher Bird Butternut COE CES CoMms ( 
Commumotiont Spec Connectors Cowcntl Cushcraft 

_—, Dj,w« Dentron Orurma. Orake ETO (Alphat Ermac Cncomm Hert 

Sound Henry Mustier iNewtmnicst HyOatn lc«n. MM Aantiomcs 
' l alien BCM (MM) M»J MWI« M.n. K M.iage 

u NewtronKs Nye V.k mg Palomar H» Products Radro Amateur Lallbook 

Robot Ruckwr. Shore leiei Tempo Ten Tec 

Tokyo Hi Power Trtonyi TUBES W2AU Wabar Wilson Yaesu Ham and 
Commercial Radios Vin.mr V.Wople* Curtis Tr. E. Wacom thjptaiers 
I , 4 , \ Repeaters Ptielps Dodge I anun Intercom* Scanners Crystals . Radro 

i. iu , Publications 

_WE NOW STOLX COMMI RClAl COMMUNICATIONS SYSTEMS 

_ t *lf RtNOUlRlf ' -NViTEU P«ONl IN YlMiH ilRtlfM A BE Ml IMBURSED 

V^- Jr COMMKHCIAL NADIOt llor Sad A ••r.lcad on promlaoa 

mas Amateur Radio Courses Given On Our Premises. Call 

Eipurt Orders Shipped Immediately TtLtX 12 7670 


MFJ Models 
422, 312, 1224 AMID 


HAM MesterTapes- 
Brti or VMS Tapes 

































GLB products include high quality components and prewound coils. Circuit boards are made from 
G-10 epoxy and are silk-screened and solder-masked for easy construction. 

High performance and affordability are featured throughout the GLB product line. All products 
carry a 90-day warranty. 

Our design capabilities offer cost-effective solutions for special applications from HF to micro- 
wave, with production support for large quantities. 

Contact us with your requirements—amateur, commercial, and military. 


GLB PRESELECTOR ■ PREAMP 

THE SOLUTION TO MOST INTERFERENCE, INTERMOD & DESENSE PROBLEMS. 



FANTASTIC REJECTION! 

Typical rejection: 

±600 Khz ® 144 Mhz: -28dB 
± 1.6 Mhz @ 220 Mhz: -40dB 
± 5 Mhz @ 450 Mhz: -50db 



Bipolar w/RCA jacks $89.95 , Commercial $109.95 
GaAs fet option (200 Mhz & up) $20.00 

Connector options: 

N $10.00, UHF $6.00, BNC $5.00 

Custom tuning is available when maximum 
selectivity is required. Gain is then controlled 
to 2-3 db. 


• LOW COST 

• 40 - 1000 Mhz - tuned to your frequency 

• 5 Large Helical Resonators 

• LOW noise - HIGH overload resistance 

• 8 db Gain - Ultimate Rejection 80 db 

• 10 to 15 Volts DC Operation 

• 5-10 ma Current Drain 

• Cast Aluminum Enclosure 

• Small size - 1.6 x 2.6 x 4.75" 
exc. connectors 

DESIGN OBJECTIVES 

The function of a preselector is to provide ad¬ 
ditional filtering against undesired signals. The 
design objective in this product line is to 
achieve the highest possible selectivity with 
carefully controlled gain. Very sharp selectivity 
is produced through five helical resonators 
which can benefit receivers in many instances 
where intermod and cross-band interferences 
occur. The “nose” of the selectivity curve is ex¬ 
tremely sharp, so the unit must be tuned to the 
exact frequency used. 

Easy installation of our ‘‘add on" preselector 
can be the low-cost cure for problems which 
until now could only be accomplished by 
improving the dynamic range of the receiver 
itself. 

Custom units are available on special order. 
Write or call for quotations. 

GALLIUM ARSENIDE VERSION 

Better performance is obtained with GaAs 
transistors. The higher gain these transistors 
provide is traded off for still better selectivity. 
GaAs transistors also offer greater resistance 
to overload and improved noise figure. 


Special order— $10.00 










HIGH PERFORMANCE HELICAL FRONT END 


• Designed for any application requiring state-of- 
the-art performance 

• Five large helical resonators 

• 8-pole Crystal Filter 

• On-board crystal oscillator 

• Typical sensitivity. .29 @ 20 db 

• Over 100 db adjacent channel rejection 

• Image rejection well over 80 db 

• Over 105 db dynamic range 
(no desense below 100,000 uv) 

• Front end bandwidth less than 1 Mhz 
(wider bandwidths available on special order) 

• Dimensions - 5.25 x 2.25 x 1.75 inches 

• 12V DC operation 

Model4l5 -144 to 148 Mhz (pictured) $139.95 
Model 415 A-220 to 225 Mhz $149.95 

Model 415 C • Commercial Hi-Band $179.95 

' Now Available - 420 to 1000 Mhz w/GaAs Fet - Call 

UHF TRANSMITTER 


• Enormous capacity - Up to 8 reprogrammable, 
2,000 bit messages. (Approx. 2.5 minutes each at 
20 WPM!) 

• Size: ID-1 2.5 x 1.7 x 0.7" ID-2 2.5 x 2.75 x 0.7" 

• Adjustable audio, speed, and interval timer (ID-2). 

(30 sec. to 1 hr. intervals spec, order) 

• Simple installation • + 7 to +15 volts, DC 

• Automatic operation. Mode 1 - trigger input starts 
message cycle - terminates at end of message. A 
“hold” signal is provided to maintain trans¬ 
mission until cycle is completed. Mode 2 - mes¬ 
sage starts when power is applied - cycles con¬ 
tinuously until power goes off. (repeats about 
every 2.5 min. @ 20 WPM). 

• Message switching w/jumper wires. A multi-tap 
switch or logic gates can be used. 

INCLUDE message(s). Print or type with exact spac¬ 
ing, punctuation, etc., clearly. 

Model ID-1 $49.95 Wired, tested 

Model ID-2 $69.95 and programmed 


• Direct FM capability or AM for ATV 

• On-board crystal oscillator 

• Typical output - 2 Watts 

• Spurious down 55 db 

• 12V DC operation 

• On board keying circuit for push-to-talk 

• Includes AF-10 audio processor 
(see description above) 

• Dimensions • 2 x 4.5 x 0.8 inches 

AF-10 - 1 x 4.5 x 0.8 inches 
Model T450L Kit $59.95 

Wired/Tested $99.95 

Add $10.00 out of ham band 


k- ?»5 


Model R107 Kit 
Wired/Tested 


$39.95 

$64.95 


AUTOMATIC CW IDENTIFIERS 

The alternative to troublesome diode programming 
Model ID-2 w/2-10 min. interval timer. 


• Fantastic squelch - can be set to open on signals 
you can’t even hear! “Chop” resistant and there 
is no "pop” when it opens or closes! 

• Temperature stable squelch & audio levels 

• Hard FM limiting 

• 2 Watts of audio output power 

• Fully compatible with GLB front ends (or yours) 

• 12V DC operation 

• Dimensions - 2 x 4.5 x 0.8 inches 


3LB ELECTRONICS 


151 Commerce Pkwy., Buffalo, NY 14224 716-675-6740 9-4 
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Use Your Wireless Control 

FROM ANY ROOM! 

Works with most infrared 
remote c ontrol receivers or VCR s. 


In Wisconsin 800-362-7212 

(Authorized Video Link™ Distributor) 

M ERR I MAC NSfiACE 

SATELLITE 

327 Palisade St. Merrimac Wl 53561 ^ 131 




BEAM ANTENNA^ 




by Bill Orr, W6SAI 
_ and Stu Cowan, W2LX 

Bill Orr and Stu Cowan have 

’nr nn completely revised and updated 

the Beam Antenna Handbook to 

ANTENNA include the very latest mforma- 

HANDBOOK tion on state-of-the-art antenna 

design Accurate, computer 
generated beam dimensions for 
the 40, 30, 20. 17. 15. 12. 10 

.... and 6 meter bands and VHF 

.. bands are included eliminating 

the need for time consuming 
— math calculations. Also covered 

. are Beam height and optimum 

- apex of radiation, how element 

types and hardware effect perfor¬ 
mance. effect of nearby obiects on radiation patterns, 
feedlines, baluns and matching systems and much more. Ham 
Radio VHF columnist. W1JR, and noted European VHF'er 
DL6W0's VHF antenna designs are covered extensively as well 
as NBS VHF long Yagis 268 clearly written pages — 204 
easy-to-understand illustrations make this the book to buy for 
beam construction. 1985 1st edition 
[ RP BA Softbound $9 95 

Please enclose $3 50 for shipping and handling 

rattio^... BOOKSTORE 

GREENVILLE. NH 03048 (603)878-1441 


RECEIVE 
THIS LCO 
CALENDAR 
CLOCK FREE 
WITH YOUR 
SUBSCRIPTION 


WHAT’S REALLY 
HAPPENING 
IN HOME 
SATELLITE 
TV? 

THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 

A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV * you will 
receive a FREE LCD Calendar/Clock 

• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


The best in satellite programming! Featuring: ★All 
Scheduled Channels ★Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $39.00 per year (52 weekly issues) 

• 2 Years $69.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa" and MasterCard" accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV R /OnSat® 

P.0. Box 2384—Dept. HR • Shelby, NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 
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a simple continuity tester 


A United States Navy training manual once 
described a circuit — affectionately known as the 
"octopus" — for examining semiconductor junctions, 
capacitors, and comparing printed circuit boards sim¬ 
ilar to the circuit shown in fig. 1 . Through the years, 
I have run across several other versions of the octopus 
differing only in the methods of attaching the many 
wires connecting the instrument to the oscilloscope, 
power source, and device under test. The octopus is 
useful in pointing out problem nodes and providing 
fast go/no-go tests on a variety of components. Oscil¬ 
loscope patterns obtainable are combinations of those 
depicted in fig. 2. 

While ferreting out the cables and cords necessary 
to hook up a particularly elaborate octopus, it occurred 
to me that I would not be wasting time looking for a 
power cord if the octopus were battery powered. After 
locating the power cable, I determined that elimina¬ 
tion of the required oscilloscope would also be neces¬ 
sary because every available oscilloscope was hope¬ 
lessly buried under other people's ongoing calibration 
setups. 

circuit description 

As a result of my decision to eliminate both the 
power cord and the oscilloscope, the circuit shown 
in fig. 3 was developed. The circuit illustrates a 555 
timer operating as a minimum-parts astable oscillator. 
The ceramic sounder provides an aural indication of 
resistance. The diode bridge steers current through the 
ceramic sounder with the correct polarity, and the dual 
color LED (light emitting diode) provides a visual indi¬ 
cation of current flow and polarity information. The 
tapped power source provides a node that is negative 
when the 555 timer is conducting and positive when 
the timer is not conducting. Current through the LED 
and the device under test is limited to a nondestruc- 


By Robert R. Frahm, WD6GMB, Box E, 

American Embassy, APO Miami 34002 
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fig. 1. The "octopus." 



tive value by the internal resistance of the ceramic 
sounder. 

directions for use 

With the junction tester turned on, a shorted condi¬ 
tion is indicated by a steady tone and by the alternately 
blinking red and green LED. This condition can be 
observed by holding the test probes together. The tone 
should be steady — i.e., there should be no change 
in volume. 

An open condition is indicated by silence and the 
absence of color in the LED. A clicking noise may be 
heard if the test probes are held close together due 
to capacitance between the probes. 

A good junction is indicated by a beeping sound and 
either a blinking red or blinking green LED when the 
test probes are placed across the junction. If the test 
probes are reversed, the same sound will be heard, 
but the LED will blink in the opposite colorl For ex- 
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81,B2 9-volt battery. R S No. 275 1546 

Cl 2.2 nF 50-volt capacitor 

RS No. 272-997 

CRI.2,3.4 1N914 diode, RS No. 276-1620 

CS ceramic sounder. AS No. 273-060 

or No. 273-06 5 

J1 female banana jacks. RS No. 274-725 

LED XV-S491 LED (dual color). 

RS No. 276-035 

P1.P2 battery connectors. 

RS No. 270-325 

R1 33 kilohm. 1/4-watt resistor, 

RS No. 271-1341 

SI DPDT switch, RS No. 275-1546 

miscellaneous box. RS No. 270-222 

alligator clip, RS No. 270-347 
test probes. RS No 278-704 
printed circuit board, RS No. 276-168 
1C socket, RS No. 276 1995 
Note RS ~ Radio Shack 

fig. 3. Junction tester. 


ample, if a beeping sound and blinking red LED indi¬ 
cate a good junction, then a beeping sound and blink¬ 
ing green LED indicate that the test probes are re¬ 
versed. Take note of this relationship, since it helps 
to determine the polarity of the junction. 

The junction tester may be used both in and out of 
the circuit (with the power off), but parallel resistances 
may complicate interpretation of the results. Compar¬ 
ing the results of testing printed circuit boards known 
to be good can facilitate interpretation of the results 
of testing boards of unknown status. 

Low current pulses {10 Hz at 18 volts peak-to-peak) 
are available at the test probe tips. These signals are 
useful when implementing signal or pulse injection 
techniques. 

A slight change in volume while the test probes are 
shorted may indicate that the batteries are "out-of¬ 
balance." This condition may be corrected by inter¬ 
changing or replacing the batteries. Since the junc¬ 
tion tester draws current from the batteries whenever 
it is turned on, be sure to turn it off after use. 



construction details 

Circuit layout is not critical. A socket is recom¬ 
mended for the 555 timer to simplify replacement. The 
low current (CMOS) 555 timer version is unforgiving 
of inductive loads and not recommended, particularly 
on modified junction testers that may include a switch 
to bypass the ceramic sounder and LED. A suggested 
panel layout is presented in fig. 4. The total cost of 
parts is about $20.00 if they're purchased new. 

conclusion 

An alligator clip secured to the panel holds a loose 
transistor, sparing me the bother of chasing the tran¬ 
sistor around the bench with the test probes. (Since 
building the junction tester, I still find myself searching 
for it because other technicians are always carrying 
it away.) 

I've often found faulty parts while demonstrating the 
junction tester. Once I used it to "wring out" a prob¬ 
lem extender board that had been tested with an ohm- 
meter, but showed no apparent defects. Using the 
tester, I found d staked terminal where oxidation had 
developed between it and the printed circuit, turning 
the mechanical connection into a diode! 
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JMPUTER PROGRAMS FOR 
|THE RADIO AMATEUR 

by Wayne Overbeck. N6NB, and 
Jim Steffen. KC6A 

Here’s the tirst source book ol computer programs 
tor the Radio Amateur Besides covering computer 
basics, this book gives you programs that will help 
you log. determine sunnse/sunsel times, track the 
Moon's path across the sky. use Greytine propaga 
bon and set up record systems tor WAS. 0XCC 
and VUCC. or any other award You can either 
buy the book alone or you can buy the book with 
die programs already on disk Take lull advantage 
ol your computer with this well wntten source 
book 1984 1st edition. 

327 pages 


BOOKSTOR 


Program Listing 

Data Bate Mgmt 

Logs. Awards Data Base. Gridlocator 

Latitude/Longitude Programs 

Data File. Beamheadings. DX Display. Sunnse Chal 

Greylme. DX Checker 

Contest and Duping 

Dupechecker, General Contest Logger. 

Field Day Logger Sweepstakes logger Log Print 
Antenna Programs 

Antenna Scaler. Matching Evaluator. Vertical Pane 
Plotter 

EME 

EME System Calculator. Sky Locator. Moontracker 

L HA-0657 Softbound S16.95 

HA-0657 with program disk $29.95 

specify computer (see list below) 

□ Program disk alone $19.95 

Programs available lor Apple II (CIOS and CP/M). 
IBM (DOS) TRS-80 Model I and Model III and 
Commodore C-64 Please mark your order with thi 
program disk you want 


By 

Chip Lohman 
NN4U 

rwnnun nnoio cowurm sonwant 

ANTENNA DESIGN 

This sell prompting program covers dipoles. Yagis. long 
wires, rhombics. quads, loops, verticals and other anlen 
nas You simply enter the Irequency you are designing an 
antenna lor, die antenna you want to make, and the com 
puter will give you all the initial design specifications you 
need The results can be stored on disk lor permanent 
retention 

□ HO-AD (For C-64) $9.95 

CONTEST LOG 

This disk contains lour different contest programs, ARRL 
Sweepstakes. Field Day, Universal WW Contest log, plus a 
dupe checking routine Each program is designed lor real 
time use II automatically enters date. lime, band and 
serial number lor each contact A 24 hour clock is 
displayed at the lop ol the VDT screen When the contest 
is over, me program will pnnt your results listing all duped 
and scored contacts in serial sequence with all me 
necessary information as well as completed score at the 
bodom ol the page 

C HD CL (For C-64) $24.95 

SUPER LOG 

Super log gives you all the advantages of a computerized 
data base without significantly changing ihe traditional log 
formal For conteslers. Super Log can be configured to 
either manually or automatically enter senal number as well 
as bme of contact Make an error and you can easily go 
back and edit me entry Super Log also allows you to pnnt 
out either selected contents or the whole log Will punt 
QSLs Easy to modify 

□ HD-SL (For C-64) $19.95 

PROPAGATION CHART 

Invaluable addition to any Hamshack The Propagation 
Chart allows you to determine the maximum usable Ire 
quencv (MUF) and the optimum frequency (FOT) between 
your OTH and any spot on me globe You can get either a 
screen display, a printed tabular list over several days, or a 

S nnted graph ol MUF and FOT You also get automatic 
earn headings and distance tr 
16010 meters and the new W 

□HD-PC (For C-64) 

STAR 1.0 

DESIGN PROGRAM 

by Randall Rhea 

STAR. Sparameter Two part Analysis Routine, is a proles 
sional engmeenng program designed to help analyze elec 


i the DX station Covers 
ARC bands 

$16.95 


0 



Ironic circuits It is particularly helpful in Irequency domain 
analysis of RF and microwave circuits To use STAR you 
input circuit information by component; inductors, 
resistors capacitors, transformers, transmission lines, two 
port data and several two port manipulations STAR will 
then give you S parameter data lor each requested Ire 
quency in tabular or plot torm You can also use STAR to 
optimize component values for maximum circuit perfor 
mance This program is definitely not lor electronic begin 
nets Engineers and serious hams however will hnd STAR 
to be an invaluable design tool 
C RR-IBM program (or IBM $99 

RR-C-64 program for Commodore C-64 $99 
L RR-AP program for Apple II $89 

RR-KP program for KayPro k $89 


COMPUTERIZED DX EDGE _ ’• FASTER 
Generate your own Greyline display ^.VERSION 


Xantek has adapted their best selling DX Edge to me com 
puler world and it comes at a very reasonable price This 
compulcnzed operating aid brings into your ham shack the 
ability to know and predict when and where DX is going to 
appear When you are using the program. Ihe computer 
will automatically update the information as the sun pro 
gresses across the lace of me Earth To make me com 
putenzed DX rdge even easier to use. me display is keyed 
to the DXCC list and the 40 CQ zones Disk and documen 
tation are nisi $34 95 This is something you’ve GOT to 
have 1 1985 

DXN-C64 (For Commodore C-64) $34.95 


automatic or manually entered bme and dale, band and 
mode as well as name and QTH Contender will also pnn 
QSL s, mail labels and contest dupe sheets Die Contend 
USA CA (three disks) is a Worked All County data base 
that saves bme and hassle and a tremendous amount ol 
paperwork 

CT-C $34.! 

Basic Contender (C-64) 1 disk 

CT-CUSA $49.! 

Contender Plus USA-CA (C-64) 3 disks 


RTTY MAILBOX MSO 
for Vic 20 and C-64 Computers 

Here's a super user friendly software package mat turns 
Commodore home computer into a powerful, easy to-use 
message handling system Messages can be stored, read 
or deleted by either incoming RTTY signals or by using t 
computer's keyboard, Each message is listed in a directc 
by file name, along with date and time of message India 
lion The Basic/Assembly language software combines h» 
speed with user friendly features and fully controls your 
transmitter and receivei with automatic idenbbcabon. an 
optional special message and automabc transmission of 
date and time during MSO use You can also use this pr 
gram to operate direct RTTY and 60. 67 . 75 or 100 wpn 
Baudot or 110 baud ASCII Vic 20 needs 24k ol memory 
use this program 

VC-CP Use with AEA CPI interface & equiv. $79. 
VC-MF Use with MFJ interface & equiv $79. 
VC-KT Use with Kantronics interface & equiv $89. 


RF NOTES 

by John Simmons. W6MDI 

Here's an easy way to get answers tor ollen asked elec 
homes quesbons RF NOTES contains programs written by 
broadcast engineers that answer dB conversion, fo convert 
voltage, current or power levels to dB. dBm conversions. 
converts voltages or power levels to dBm and dBm to 
voltage or power VSWR calculations, calculates VSWR and 
return loss when both reflected and incident powers arc 
known. Fillet design. 14 different filter conhgurabons in¬ 
cluding schematics (6 low pass. 4 high pass, 2 band pass 
and 2 band elimination circuits), Basic Microstnp and basic 
snip line design and resonant circuits, design parallel and 
series resonant circuits. PI. capacbvc impedance divider 
and inductive impedence divider This disk is an invaluable 
reterence lor all Radio Amateurs 
E-RF (IBM PC only) $59.95 

CONTENDER II LOGGING DATABASE 
(Commodore C-64) 

This Commodore C-64 program will meet |usl about every 
logging need you can imagine It can be used as a contest 
log general log or dupe checker and can be used for all 
band WAS. WAZ or DXCC The storage disk holds up to 
2.000 exchanges and can be edited and updated simply 
and easily Each entry contains callsign, signal reports 


AMPRO SOFTWARE 
FOR THE IBM PC 

Edited by E 8 Rough. KB3GX 
Programming by Ron Nord. N3AKP 

These four programs have been wntten with the Active 
Amateur in mind and are designed to greatty simplify 
record keeping chores You simple enter basic 0S0 data 
call, prefix country, stale, or zone, date RST and mode 
The program then adds the contact to Ihe disk data bast 
You can review your current status ol stabons worked 
con Turned or verified at a glance You can also pnnt up 
wish list” to give to your fnends who are helping you 
find Ihose missing stations The DXCC and 5 band DXCC 
lists are current through January t 1985 and can be ea: 
updated should any new countries be added These pro 
grams are a great value at a good pnee and represent a 
major time saver 

AMP-DXCC (IBM PC only) $29. 

DXCC Program 

AMP-5CC (IBM PC only) $29. 

5 Band DXCC Program 
AMP-WAZ (IBM PC only) $29. 

CQ Worked All Zones 

AMP-WAS (IBM PC only) $29. 

ARRL Worked All States 






NOW HAS COMPUTER BOOKS AND SOFTWARE 


COMMODORE 64 USER’S GUIDE 
by Commodore Engineers 

This beginner's book gives you hands-on instructions on 
how to set up and use your brand new C-64 computer. 
Learn how to do color animation, generate music or 
specialized sound effects and interface the computer with 
peripheral equipment. Just about every question a beginner 
could ask is answered in this useful text. (<01982, 

166 pages 

1 122010 Softbound $12.95 


COMMODORE 64 PROGRAMMER’S 
REFERENCE GUIDE 

This programmer’s guide will give you all the handy hints 
and tips that will let you get full value tram your C-64. For 
the beginner, complicated topics are taken step-by-step, 
with plenty of sample programs and complete detailed ex¬ 
planations. Advanced users will find plenty of pretested and 
debugged programs. 1st edition, 486 pages. 

I 122056 Softbound $19.95 


COMMODORE C-64 STARTER BOOK 
by Jan and Christopher Titus 
and David Larsen 

This book is designed to get the new C-64 owner up and 
running with the minimum of fuss and hassle. Each 
chapter is packed with experiments and exercises designed 
to build competence in the user. Full ot simple to load and 
use programs written with the beginner’s need in mind 
" 1984, 384 pages. 

□22293 Softbound $17.95 


REPAIR AND TROUBLESHOOTING GUIDES 
C-64, IBM-PC ANO APPLE II 
by Robert C. Brenner 

If you’ve been taking care of your ham gear, there’s cer¬ 
tainly no reason why you can't do much of your own 
microcomputer servicing. These handy guides give you a 
real headstart in taking on your “micro” when problems 
arise. Troubleshooting is clearly illustrated by simple flow 
charts that are designed to pinpoint failures and correct 
them. There is also an Advanced Troubleshooting chapter 
for more complicated systems failures. Clear easy-to-read 
text and plenty of illustrations. 

I 122363 Commodore C-64 ©1985 $18.95 

l 122353 Apple II Plus/lle ©1984 $19.95 

□22358 IBM-PC ©1985 $18.95 


CIRCUIT DESIGN PROGRAMS 
FOR THE APPLE II 

by Howard Berlin, W3HB 

Use your Apple to help design electronic circuits. This book 
is a series of engineering programs written in Applesoft 
that give you various “what happens if” and “what's 
needed when” as they apply to a number ot engineering 
questions. By using the computer you can change various 
circuit components and tell exactly how the circuit will per¬ 
form without going through extensive manual calculations. 
©1982, 132 pages 

I 121863 Softbound $15.95 


APPLE lie PROGRAMMER’S GUIDE 
by David Heigerman 

This book zeros in on how to program the popular Apple 
lie home computer in both BASIC and assembly language. 
Chock full of helpful facts, applications, ideas, suggestions 
and technical information in one simple easy-to-use 
reference manual. You also get a number of short applica¬ 
tion and demonstration programs in BASIC and assembly 
language ©1984, 416 pages. 

L122299 Softbound $19.95 


APPLE PROGRAMMER’S HANDBOOK 
by Paul Irwin 

Get the most of your Apple computer by learning assembly 
language programming. Assembly language programs run 
much faster than basic programs and can be designed for 
maximum effectiveness with minimum compromise Plenty 
of stock routines are included, organized by topic and 
detailed memory map. This 408-page book will answer just 
about all your questions on assembly language pro¬ 
gramming. ©1984 , 480 pages. 

I 122175 Softbound $22.95 


SPECIAL PRICE 


COMPUTER DICTIONARY AND HANDBOOK 
by Sippl 

More than 22,000 definitions, acronyms, and abbreviations 
as well as 14 information packed appendixes make this an 
invaluable reference book for all levels of computer users. 
Operational control, storage devices, and time sharing are 
just a tew of the subjects extensively covered in this im¬ 
portant volume. ©1980, 928 pages. 

□21632 SAVE $5 Softbound $29.95 


VIC 20 PROGRAMMER’S REFERENCE GUIDE 

To get the Vic to perform for you, you have to know how 
to program The book is divided into tour sections: BASIC 
Programming, Machine Language Programming, Input/Out¬ 
put Interfacing and Programming Graphics and Sound. 

Each chapter is fully illustrated with sample programs and 
has plenty of “how to” explanations. 1st edition, ©1982, 
289 pages. 

□21948 Softbound $16.95 


THE 68000 PRINCIPLES AND PROGRAMMING 
by Leo Scanlon 

Motorola's 68000 is the first 16 bit mP to have a 32 bit in¬ 
ternal architecture. This book covers CPU information that 
is needed for all microcomputer professionals and hobby¬ 
ists alike. Also includes information on Motorola's cross¬ 
macro assembler, a 68000 instruction set, printouts and 
interfacing. ©1981, 240 pages. 

I 121853 Softbound $15.95 


Z-80 MICROPROCESSOR PROGRAMMING 
AND INTERFACING 
by Nichols and Rony 

This is the easy way for novices and experts to learn how 
to write and design programs for the popular Z-80 micro¬ 
processor. This book focuses on fundamentals and use of 
the Z-80. ©1979. 

1 721609 Softbound $12.95 


MICRO COOKBOOK Vol. 1 and 2 
by Don Lancaster 

Learning to use a PC can be a real challenge. However, 

Don Lancaster has tried to filter out all the gobbledygook 
and make it as easy as can be. Volume 1 features down- 
to-earth coverage of fundamentals, number systems, hard¬ 
ware and software logic, mainstream codes and standards, 
electronic memory and memory devices and other applica¬ 
tions. Volume 2 covers address space, addressing, system 
architecture, machine code programming, I/O and helpful 
suggestions to common problems. 

□21828 Volume 1 ©1982 $15.95 

□21829 Volume 2 ©1983 $15.95 

□Buy BOTH Special $26.95 

SAVE $4.95 


ORDER FORM 


Name _ 

Address _ 

City_ 


State. 


Zip 


Check or Money Order Enclosed 
1 VISA I 1 MasterCard 

Card #_Expires 



Catalog It 

Title 

QTY. 

Price 

Total 

































Subtotal 

Shipping 

TOTAL 



$3.50 




ham a - 

radio 

GREENVILLE, NH 03048 


magazine 


f m J - 


BOOKSTORE 


(603) 878-1441 






TUBES 




TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2C39/7289 

S 34.00 

11S2/4600A 

$500.00 

ML7815AL 

$ 60.00 

2E26 
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8647 

168.00 

4CX350FJ/8904 

140.00 

6156 

110.00 

8683 

95.00 

4CX600J/8809 

835.00 

6159 

13.85 

8877 

465.00 

4CX1000A/8168 

242.50* 

6159B 

23.50 

8908 

13.00 

4CX1000A/8168 

485.00 

6161 

325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 

42.50 

8930 

137.00 

4CX5000A/8170 

1100.00 

6291 

180.00 

6L6 Metal 

25.00 

4CX10000D/8171 

1255.00 

6293 

24.00 

6L6GC 

5.03 

4CX15000A/8281 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

4CW800F 

710.00 

6360/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

6DJ8 

2.50 

4E27A/5-125B 

240.00 

6550A 

10.00 

6DQ5 

6.58 

4PR60A 

200.00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

4PR60B 

345.00 

6897 

160.00 

6GJ5A 

6.20 

4PR65A/8187 

175.00 

6907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590.00 

6922/6DJ8 

5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 

22.00 

6HF5 

8.73 

4X150D/7609 

95.00 

7094 

250.00 

6JG6A 

6.28 

4X250B 

45.00 

7117 

38.50 

6JM6 

6.00 

4X250F 

45.00 

7203 

P.O.R. 

6JN6 

6.00 

4X500A 

412.00 

7211 

100.00 

6JS6C 

7.25 

5CX1500A 

660.00 

7213 

300.00* 

6KN6 

5.05 

KT88 

27.50 

7214 

300.00* 

6KD6 

8.25 

416B 

45.00 

7271 

135.00 

6LF6 

7.00 

416C 

62.50 

7289/2C39 

34.00 

6LQ6 G.E. 

7.00 

572B/T160L 

49.95 

7325 

P.O.R. 

6LQ6/6MJ6 Sylvania 

9.00 

592/3-200A3 

211.00 

7360 

13.50 

6ME6 

8.90 

807 

8.50 

7377 

85.00 

12AT7 

3.50 

811A 

15.00 

7408 

2.50 

12AX7 

3.00 

812A 

29.00 

7609 

95.00 

12BY7 

5.00 

813 

50.00 

7735 

36.00 

12JB6A 

6.50 

NOTE * = USED TUBE 

NOTE P.O.R. = PRICE 

ON REQUEST 



"ALL PARTS MAY BE 

NEW, USED, OR 

SURPLUS. PARTS MAY BE 

SUBSTITUTED 

WITH COMPARABLE PARTS IF WE 

ARE OUT OF STOCK 

OF AN ITEM. 





NOTICE: ALL PRICES ARE SUBJECT 

TO CHANGE WITHOUT NOTICE. For information call: 602-265-0731 

Toll Free Number 

(9\f z electronic^ 

"All parts may be new or ^ ^0 

800-528-0180 

surplus, and parts may be 
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3802 North 27th Ave., Phoenix, AZ 85017 

(For orders only) 
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RF TRANSISTORS 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2N1561 

$25.00 

2N5920 

$ 70.00 

40608 RCA 

$ 2,48 

BFY90 

$ 1.50 

2N1562 

25.00 

2N5921 

80.00 

40673 RCA 

2.50 

BLW60C5 

15.00 

2N1692 

25.00 

2N5922 

10.00 

40894 RCA 

1.00 

BLX67 

12.25 

2N2857 

1.55 

2N5923 

25.00 

60247 RCA 

25.00 

BLX67C3 

12.25 

2N2857JAN 

4. 10 

2N594J 

23.00 

61206 RCA 

100.00 

BLX93C3 

22.21 

2N2857JANTX 

4.50 

2N5942 

40.00 

62800A RCA 

60.00 

BLY87A 

7.50 

2N2876 

13. 50 

2N5944 

10.35 

62803 RCA 

100.00 

BLY88C3 

13.08 

2N2947 

18.35 

2N5945 

10.00 

430414/3990RCA 

50.00 

BLY89C 

13.00 

ZN2948 

13.00 

2N5946 

12.00 

.3457159 RCA 

20.00 

BLY90 

45.00 

2N2949 

15.50 

2N5947 

9.20 

3729685-2 RCA 

75.00 

BLY92 

13.30 

2N3118 

5.00 

2N6080 

6.00 

3729701-2 RCA 

50.00 

BLY94C 

45.00 

2N3119 

4.00 

2N6081 

7.00 

3753883 RCA 

50.00 

BLY351 

10.00 

2N3134 

1.15 

2N6082 

9.00 

615467-902 

25.00 

BLY568C/CF 

30.00 

2N3287 

4.90 

2N6083 

9.50 

615467-903 

40.00 

C2M70-28R 

92.70 

2N3288 

4.40 

2N6084 

12.00 

2SC568 

2.50 

C25-28 

57.00 

2N3309 

4.85 

2N6094 

11.00 

2SC703 

36.00 

C4005 

2.50 

2N3.373 

17. 10 

2N6095 

12.00 

2SC756A 

7.50 

CD1659 

20.00 

2N3478 

2.13 

2N6096 

16. 10 

2SC781 

2.80 

CD 1899 

20.00 

2N3553 

1.55 

2N6097 

20.70 

2SC1018 

1.00 

CD1920 

10.00 

2N3533JAN 

2.90 

2N6105 

21.00 

2SC1042 

24.00 

CD2188 

18.00 

2N3632 

15.50 

2N61J6 

21.85 

2SCI070 

2.50 

CD2545 

24.00 

2N3733 

11.00 

2N6166 

40. 24 

2SC1216 

2.50 

CD2664A 

16.00 

2N3818 

5.00 

2N6267 

142.00 

2SC1239 

2.50 

CD3167 

92.70 

2N3866 

1.30 

2N6304 

1.50 

2SC1251 

24.00 

CD3353 

95.00 

2N3866JAN 

2.20 

2N6368 

30.00 

2SCI306 

2.90 

CD3435 

26.30 

2N3866JANTX 

3.80 

2N6439 

55. 31 

2SC1307 

5.50 

CD3900 

152.95 

2N3866JANTXV 

4.70 

2N6459 

18.00 

2SC1424 

2.80 

CM25-12 

20.00 

2N3866AJANTXV 

5.30 

2N6567 

10.06 

2SC1600 

5.00 

CM40-12 

27.90 

2N3924 

3.35 

2N6603 

13.50 

2SC1678 

2.00 

CM40-28 

56.90 

2N3926 

16.10 

2N6604 

13.50 

2SC1729 

32.40 

CME50-12 

30.00 

2N3927 

17.25 

2N6679 

44.00 

2SC1760 

1.50 

CTC2001 

42.00 

2N3948 

1.75 

2N6680 

80.00 

2SC1909 

4.00 

CTC2005 

55.00 

2N3950 

25.00 

021-1 

15.00 

2SC1945 

10.00 

CTC3005 

70.00 

2N3959 

3.85 

01-80703T4 

65.00 

2SC1946 

40.00 

CTC3460 

20.00 

2N4012 

11.00 

35C05 

15.00 

2SC1947 

10.00 

DV2820S 

25.00 

2N4037 

2.00 

102-1 

28.00 

2SC1970 

2.50 

DXL1003P70 

22.00 

2N4041 

14.00 

103-1 

28.00 

2SC1974 

4.00 

DXL2001P70 

19.00 

2N4072 

1.80 

103-2 

28.00 

2SC2166 

5.50 

DXL2002P70 

14.00 

2N4080 

4.53 

104P1 

18.00 

2SC2237 

32.00 

DXL3501AP100F 

47.00 

2N4I27 

21.00 

163P1 

10.00 

2SC2695 

47.00 

EFJ4015 

12.00 

2N4416 

2.25 

181-3 

15.00 

A2X1698 

POR 

EFJ4017 

24.00 

2N4427 

1.25 

210-2 

10.00 

A3-12 

14.45 

EFJ4021 

24.00 

2N4428 

1.85 

269-1 

18.00 

A50-12 

24.00 

EFJ4026 

35.00 

2N4430 

11.80 

281-1 

15.00 

A209 

10.00 

EN15745 

20.00 

2N4927 

3.90 

282-1 

30.00 

A283 

6.00 

FJ9540 

16.00 

2N4957 

3.45 

482 

7.50 

A283B 

6.00 

FSX52WF 

58.00 

2N4959 

2.30 

564-1 

25.00 

A16L0 

19.00 

G65739 

25.00 

2N5016 

18.40 

698-3 

15.00 

AF102 

2.50 

065386 

25.00 

2N5026 

15.00 

703-1 

15.00 

AFYL2 

2.50 

CM0290A 

2.50 

2N5070 

18.40 

704 

4.00 

AR7115 

20.00 

HEP 7 6 

4.95 

2N3090 

13.80 

709-2 

11.00 

AT41435-5 

6.35 

HEPS3002 

11,40 

2N5108 

3.45 

711 

4.00 

B2-8Z 

10.70 

HEPS 3003 

30.00 

2N5109 

1.70 

733-2 

15.00 

B3-12 

10.85 

HEPS 3005 

10.00 

2N5160 

3.45 

798-2 

25.00 

B12-12 

15.70 

HEPS3006 

19.90 

2N5177 

21.62 

3421 

28.00 

BAL0204125 

152.95 

HEPS3007 

25.00 

2N5179 

1.04 

3683P1 

15.00 

BF25-35 

56.25 

HEPS3010 

11.34 

2N5216 

56,00 

3992 

25.00 

B40-12 

19.25 

HP8003 

10.00 

2N5470 

75,00 

4164P1 

15.00 

B70-12 

55.00 

HFET2204 

112.00 

2N3583 

3,45 

4243P1 

28.00 

BF272A 

2.50 

HP35821 

38.00 

2N5589 

9.77 

4340P3 

18.00 

BFQ85 

2.50 

HP35826B 

32.00 

2N5590 

10.92 

4387P1 

27.50 

BFR21 

2.50 

HP35826E 

32.00 

2N5391 

13.80 

7104-1 

28.00 

BFR90 

1.00 

HP35831E 

30.00 

2N5596 

99.00 

7249-2 

10.50 

BFR91 

1.65 

HP35832E 

50.00 

2N5636 

12.00 

7283-1 

37.50 

BFR99 

2.50 

HP35833E 

50.00 

2N5637 

15.50 

7536-1 

30.00 

BFT12 

2.50 

HP35859E 

75.00 

2N3641 

12.42 

7794-1 

10.50 

BFW16A 

2.50 

HP35866E 

44.00 

2N5642 

14.03 

7795 

15.00 

BFW17 

2.50 

HXTR2101 

44.00 

2N5643 

25.50 

7795-1 

15.00 

BFW92 

1.50 

HXTR3101 

7.00 

2N5645 

13.80 

7796-1 

24.00 

BFX44 

2.50 

HXTR5101 

31.00 

2N5646 

20.70 

7797-1 

36.00 

BFX48 

2.50 

HXTR6104 

68.00 

2N565J 

11.05 

40081 RCA 

5.00 

BFX65 

2.50 

HXTR6105 

31.00 

2N5691 

18.00 

40279 RCA 

10.00 

BFX84 

2.50 

HXTR6106 

33.00 

2N5764 

27.00 

40280 RCA 

4.62 

BFX85 

2.50 

J310 

1.00 

2N5836 

3.45 

40281 RCA 

10.00 

BFX86 

2.50 

J02000 

10.00 

2N5842 

8.45 

40282 RCA 

20.00 

BFX89 

1.00 

J02001 

25.00 

2N5847 

19.90 

40290 RCA 

2.80 

BFY11 

2.50 

J04045 

24.00 

2N5849 

20.00 

40292 RCA 

13.05 

BFY18 

2.50 

KD5522 

25.00 

2N5913 

3.25 

40294 RCA 

2.50 

BFY19 

2.50 

KJ5522 

25.00 

2N59I6 

36.00 

40341 RCA 

21.00 

BFY39 

2.50 

Ml 106 

13.75 


Toll Free Number 
800-528-0180 
(For orders only) 


"All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
it we are out of stock of an item.” 

For information call: 602-265-0731 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

z electronics 

^•3802 North 27th Ave., Phoenix, AZ 85017 


Tell 'em you saw it in HAM RADIO! 





RF TRANSISTORS (CONTINUED) 


Ml 107 

$16.75 

MRF458 

$20.70 

NE02160ER 

$100.00 

SD1009 

$15.00 

Ml 131 

5.15 

MRF464 

25.30 

NE021350 

5.30 

SD1009-2 

15.00 

Ml 132 

7.25 

MRF466 

18.97 

NE13783 

61.00 

SD1012 

10.00 

Ml 134 

13.40 

MRF472 

1.50 

NE21889 

43.00 

SD1012-3 

10.00 

M9116 

29.10 

MRF475 

3.10 

NE57835 

5.70 

SD1012-5 

10.00 

M9579 

6.00 

MRF476 

3.16 

NE64360ER-A 

100.00 

SD1013 

10.00 

M9580 

7.95 

MRF477 

20.00 

NE64480 (B) 

94.00 

SD1013-3 

10.00 

M9587 

7.00 

MRF479 

8.05 

NE 73436 

2.50 

SD1013-7 

10.00 

M9388 

5.20 

MRF492 

23.00 

NE77362ER 

100.00 

SD1016 

15.00 

M9622 

5.95 

MRF502 

1.04 

NE98260ER 

100.00 

SD1016-5 

15.00 

M9623 

7.95 

MRF503 

6.00 

PRT8637 

25.00 

SD1018-4 

13.00 

M9624 

9.95 

MRF504 

7.00 

PT3127A 

5.00 

SD1018-6 

13.00 

M9625 

15.95 

MRF509 

5.00 

PT3127B 

5.00 

SD1018-7 

13.00 

M9630 

14.00 

MRF311 

10.69 

PT3127C 

20.00 

SD1018-15 

13.00 

M9740 

27.90 

MRF515 

2.00 

PT3127D 

20.00 

SD1020-5 

10.00 

M9741 

27.90 

MRF517 

2.00 

PT3127E 

20.00 

SD1028 

15.00 

M9735 

16.00 

MRF525 

3.45 

PT3190 

20.00 

SD1030 

12.00 

M9780 

5.50 

MRF559 

l. 76 

FT3194 

20.00 

SD1030-2 

12.00 

M9827 

11.00 

MRF587 

11.00 

PT3195 

20.00 

SD1040 

5.00 

M9848 

35.00 

MRF605 

20.00 

PT3537 

7.80 

SD1040-2 

20.00 

M9850 

13.50 

MRF618 

25.00 

PT4166F, 

20.00 

SD1040-4 

10.00 

M9851 

20.00 

MRF626 

12.00 

PT4176D 

25.00 

SD1040-6 

5.00 

M9860 

8.25 

MRF628 

8.65 

PT4186B 

5.00 

SD1043 

12.00 

M9887 

2.80 

MRF629 

3.45 

PT4209 

25.00 

SD1043-1 

10.00 

M9908 

6.95 

MRF641 

25.30 

PT4209C/5645 

25.00 

SD1045 

3.75 

M9965 

12.00 

MRF644 

27.60 

PT4556 

24.60 

SD1049-1 

2.00 

MM1500 

25.00 

MRF646 

29.90 

PT4570 

7.50 

SD1053 

4.00 

MMI550 

10.00 

MRF648 

33.35 

PT4577 

20.00 

SD1057 

10.00 

MM1552 

50.00 

MRF816 

15.00 

PT4590 

5.00 

SD1065 

4. 75 

MM1553 

50.00 

MRF823 

20.00 

PT4612 

20.00 

SD1068 

15.00 

MM1607 

8.45 

MRF846 

44.85 

PT4628 

20.00 

SD1074-2 

18.00 

MM1614 

10.00 

MRF892 

35.50 

PT4640 

20.00 

SD1074-4 

28.00 

MM18L0 

15.00 

MRF894 

46.00 

FT4642 

20.00 

SD1074-5 

28.00 

MM1810 

15.00 

MRF901 3 Lead 

1.00 

FT5632 

4.70 

SD1076 

18.50 

MM1943 

1.80 

MRF901 4 Lead 

2.00 

FT5749 

25.00 

SD1077 

4.00 

MM2608 

5.00 

MRF902/2N6603JAN 

15.00 

PT6612 

25.00 

SD1077-4 

4.00 

MM3373A 

17.10 

MRF902B 

18.40 

PT6619 

20.00 

SD1077-6 

4.00 

MM4429 

10.00 

MRF904 

2.30 

PT6708 

25.00 

SD1078-6 

24.00 

MM8000 

1.15 

MRF905 

2.55 

FT6709 

25.00 

SD1080-7 

7.50 

MM8006 

2.30 

MRF911 

2.50 

PT6720 

25.00 

SD1080-8 

6.00 

MM8011 

25.00 

MRF965 

2.55 

PT8510 

15.00 

SD1080-9 

3.00 

MPSU31 

1.01 

MRF966 

3.55 

FT8524 

25.00 

SD1084 

8.00 

MRA2023-1.5 

i 42.50 

MRF1000MA 

32.77 

PT8609 

25.00 

SD1087 

15.00 

MRF134 

10.50 

MRF1004M 

31.05 

PT8633 

25.00 

SD1088 

22.00 

MRF136 

16.00 

MRF2001 

41.74 

FT8639 

25.00 

SD1088-8 ' 

22.00 

MRF171 

35.00 

MRF2005 

54.97 

1 > T8659 

25.00 

SD1089-5 

15.00 

MRF208 

11.50 

KRF5176 

24.00 

FT8679 

25.00 

SD1090 

15.00 

MRF212 

16. 10 

MRF8004 

2. 10 

FT8708 

20.00 

SD1094 

15.00 

MRF221 

10.00 

MSC1720-12 

225.00 

FT8709 

20.00 

SD1095 

15.00 

MRF223 

13.00 

MSC1821-3 

125.00 

FT8727 

29.00 

SD1098-1 

30.00 

MRF224 

13.50 

MSC1821-10 

225.00 

PT8731 

25.00 

SD1100 

5.00 

MRF227 

3.45 

MSC2001 

30.00 

FT8742 

19.10 

SD1109 

18.00 

MRF230 

2.00 

MSC2010 

93.00 

PT8787 

25.00 

SD1115-2 

7.50 

MRF231 

10.00 

MSC2223-10 

245.00 

PT8828 

25.00 

SD1115-3 

7,50 

MRF232 

12.07 

MSC2302 

P0R 

PT9700 

25.00 

SD1115-7 

2.10 

MRF237 

3. 15 

MSC3000 

35.00 

PT9702 

25.00 

SD]116 

5.00 

MRF238 

13.80 

MSC3001 

38.00 

PT9783 

16.50 

SD1118 

22.00 

MRF239 

17.23 

HUC72002 

POR 

PT9784 

32.70 

SD1119 

5.00 

MRF245 

35.65 

MSC7300l 

POR 

PT9790 

56.00 

SD1124 

50.00 

MRF247 

31.00 

MSC80064 

35.00 

PT31083 

20.00 

SD1132-1 

15.00 

MRF304 

36.00 

MSC80091 

10.00 

PT31962 

20.00 

SD1132-4 

12.00 

MRF306 

50.00 

MSC80099 

3.00 

PTX6680 

20.00 

SD1133 

9.50 

MRF313 

11.15 

MSC80393 

POR 

RE 3 7 54 

25.00 

SD1133-1 

10.00 

MRF314 

29.21 

MSC80758 

POR 

RE3789 

25.00 

SD1134-1 

2.50 

MRF315 

28.86 

MSC82001 

33.00 

RF35 

16.00 

SD1134-4 

12.00 

MRF316 

55.43 

MSC82014 

33.00 

RF85 

17.50 

SD1134-17 

12.00 

MRF317 

63.94 

MSC82020M 

130.00 

RF110 

21.00 

SD1135 

10.25 

MRF412 

18.00 

MSC82030 

33.00 

S50-I2 

23.80 

SD1135-3 

12.00 

MRF420 

20.12 

MSC83001 

40.00 

S3006 

15.00 

SD1136 

12.50 

MRF421 

25.00 

MSC83003 

82.00 

83007 

10.00 

SD1136-2 

12.50 

MRF422 

38.00 

MSC83005 

70.00 

S3031 

22.00 

SD1143-1 

10.00 

MRF427 

17.25 

MSC83026 

POR 

SCA3522 

5.00 

SD1143-3 

17.00 

MRF428 

63.00 

MSC83303 

POR 

SCA3523 

5.00 

SD1144 

4.00 

MRF433 

12.07 

MSC84900 

60.00 

SD345 

5.00 

SD1145-5 

15.00 

MRF449/A 

12.65 

MT4150 

14.40 

SD445 

5.00 

SD1146 

15.00 

MRF450/A 

14.37 

MT5126 

25.00 

SD1004 

15.00 

SD1147 

15.00 

MRF452/A 

17.00 

MT3596(2N) 

99.00 

SD1007 

15.00 

SD1188 

10.00 

MRF453/A 

18.40 

MT5768(2N) 

95.00 

SD1007-2 

15.00 

SD1189 

24.00 

MRF454/A 

20. 12 

MT8762 

25.00 

SD1007-4 

15.00 

SD1200 

1.50 

MRF435/A 

16.00 

NE02136 

2.00 

SD1007-5 

15.00 

SD1201-2 

15.00 


Toll Free Number 
800-528-0180 
(For orders only) 


“All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

or information call: 602-265-0731 


c fM <, H z electronic^ 

3802 North 27th Ave., Phoenix, AZ 85017 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


More Details? CHECK-OFF Page 158 
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NI-CAD BATTERY CHARGERS 
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MALLORY CHARGER $23.99 


* ' * 

* 

--- 1 * ——-— 

MODEL 229-0201-01 MODEL 229-0202-01 ... _ * 

10UH at 3AMPS MAX. $36.99 18UH at 5AMPS MAX. $44.99 * UNIVERSAL CHARGER 

**************************************************** 

UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS 

Standard Size Micro Size / 

3.9 14 33 62 175 5 25 / 

4.7 15 34 68 180 6 27 f 

5 18 36 75 200 7 33 ^ 

5.1 20 38 80 220 8 36 

6.8 22 39 82 240 9 51 

7 24 40 100 250 12 62 

8.2 25 43 110 300 15 

9.1 27 44 120 360 16 

10 27.5 47 123 470 18 

11 28 50 125 500 20 ~ 

12 30 51 140 820 22 

13 32 56 150 1000 24 

********N0TE ALL VALUES LISTED IN PICO FARAD******** MALLORY CHARGER 

PRICE INFORMATION 

1 to 10 $ .90ea. 11 to 51 $.80ea. 52 to 102 S.70ea. 

103 and up call 

*************************************************** 

GOULD NI-CAD BATTERIES 

AA size 1.25v at 500mahr new a $ 1.99 J • jfr0 

D size 1.25v at 4 AMPHR new h 7.49 ifr 

GENERAL ELECTRIC NI-CAD BATTERIES f J 

AA size 1.25v at 500mahr new a 2.99 / 

195194 3.75v at lOOmahr new 1.99 / 

AA size 3.75v at lOOmahr new a 2.99 / 

AA size pack of 10 12.5v 

at 450mahr used a 5.99 

Sub C Pack of 10 12.5v 

at 2.5Amphr new c 9.99 EVEREADY CHARGER 

UNION CARBIDE NI-CAD BATTERIES 

193817 3.75v at 225mahr new a 2.99 

GLOBE GEL-CELL BATTERIES 

2v at 8AMPHR GC280 new g 5.99 

12v at 20AMPHR GC12200 new g 49.99 
12v at 23AMPHR GC12300 new g 54.99 

EAGLE PICHER GEL-CELL BATTERIES 

I2v at 1.5AMPHR CF12V1.5 new d 11.99 

GATES SEALED RECHARGEABLE LEAD ACID BATTERIES AND PACKS 
2v at 2.5AMPHR D Cell new b 5.99 
8v at 5AMPHR 4 X Cell used f 14.99 
12v at 2.5AMPHR 6 D Cells new f 24.99 
18v at 2.5AMPHR 9 0 Cells new f 29.99 

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS 
6v at 2.5AMPHR 3 D Cells used e 10.00 
12v at 2.5AMPHR 6 D Cells used e 19.99 
12v at 5AMPHR 6 X Cells used e 24.99 

A******************************************************************************************** 


$19.99 



- - 

- 4’ 

7 


• ‘ * ’ . v 1 

L 



EVEREADY CHARGER 


$9.99 


Toll Free Number 
800-528-0180 
(For orders only) 


An parts may be new or 
surplus and parts may be 
substituted with comparable parts 
if we arc out of stock of an item 


gJVI^H z electronic* 

IflflO KJnrth 07»h Auo Dboaniv A 7 


For information call: 602-265-0731 


3802 North 27th Ave., Phoenix, AZ 85017 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Ham Radio's guide to help you find your loci 


California 


C & A ROBERTS, INC. 

18511 HAWTHORN 8LVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 

JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 T rades 
Habla Espanol 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD,CT06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED 
COMMUNICATIONS 

3208 CONCORD PIKE 
WILMINGTON.DE 19803 
(302) 478-2757 

Delaware's Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEWCASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast’s only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800) 432-9424 

Outside Fla: 1 (800)327-1917 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 51 
years. Complete lines of Amateur equip¬ 
ment, accessories and parts. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM STATION 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Massachusetts 


James Millen Components by 
ANTENNAS ETC. 

16 HANSOM ROAD 
ANDOVER, MA 01810 
617-475-7831 

Bezels, bindng posts, capacitors, con¬ 
densers, chokes, coils, ceramics, H.V. 
connectors, plate caps, hardware 
knobs, dials, scopes and grid dippers. 
Inquire SASE or visit. 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 


ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray "Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


JUN ’S ELECTRONICS 

460 E. PLUMB LANE — 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


NEW YORK 


ADIRONDACK ELECTRONICS, INC. 

1991 CENTRAL AVENUE 
ALBANY,NY 12205 
518-456-0203 

Amateur Radio for the Northeast since 
1943. 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
"The World System.” Western New 
York's finest Amateur dealer. 



YOU SHOULD BE HERE TOO! 

Contact Ham Radio now tor complete details. 
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Ohio 

AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH (CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hours M-F 9-5:30, Sat. 9-3 _ 

UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, loom, 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 

Pennsylvania 

HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 

LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcraft, Beckman, 
Larsen, Hustler, Astron, Belden, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, Amphenol, Saxton, J.W. 
Miller/ Daiwa, Vibroplex. _ 

THE VHF SHOP 

16 S. MOUNTAIN BLVD., RTE. 309 
MOUNTAINTOP, PA 18707 
717-474-9399 

Lunar, Microwave Modules, ARCOS, 
Astron, KLM, Tama, Tonna-F9FT, 

UHF Units/Parabolic, Santee, Tokyo 
Hy-Power, Dentron, Mirage, 
Amphenol, Belden 

Texas 

MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TEXAS 77004 
713-520-7300 
1 (800) 231-3057 
Christmas?? Now?? 

Wisconsin 

AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 
Sat 9-3 


NEMAL ELECTRONICS INTL, INC 

SEE US AT DAYTON BOOTH #104 

your one stop coax supplier! 

SATELLITE CONTROL CABLE_ n 

5 TYPES AVAILABLE! [NEW!!! Lowest LossJ 



TYPE 1 

(General Purpose) 

1 - RG59/U 96% 

Copper Brand 

2 a ) 6 Gauge 
5 <a 2 ?G»uge 

- j a 20 Gauge 
Shielded plus 


TYPE 2 

(Mil) 

1 RG59/U 96% 2 - 

Copper Braid 

2 di 12 Gauge 2 <t 

3 a 18-Gauge 5 ^ 

3 0 20 Gauge 3 ^ 

Shielded plus 
Imnefl Copper 
Dram Wire 

3 a 22 Gauge Shielded 
plus Tinned Copper 
Dram Wire 


TYPE 4 

1 - RG 6 /U 18-Gauge 96% 

Copper Shield 

2 & 12 Gauge 
To 18-Gauge 
T O 20 Gauge 

Shielded plus 
Tinned Coppei 
Drain Wire 

3 a 22-Gauge Shielded 

plus Turned Copper 
Dram Wire 


TYPE 5 

2 - RG 6 /U 18 Gauge 96% 
Copper Shield 

2 a 12 Gauge 

3 0 18 Gauge 

Shielded plus 
Tinned Copper 
Drain Wire 

30 22 Gauge Shielded 
plus Tinned Coppei 
Dram Wire 


55 c 75C 95* 79* 89* 

FT FT FT FT FT 

Call lor 1000 FT pricing 


Only Nemal offers rhe quality construction RG59/U copper shielding made To mil spec JAN C 
12 -gauge conductors, tinned copper dram wires and a true direct bunai polyethylene jacket 


HARDLINE 

Two styles, two sizes tor all installation needs 

• Aluminum Outer Conductor with Polyethylene Jacket 

1/2 inch loss .48 dfl/100 It. @ 30 MHz 

3 68 dB/100 tt. @ 1000 MHz SI.25/11. 

7/8 inch loss .28 dB/100 ft. @ 30 MHz 

2.54 dB/100 h @ 1000 MHz S3.25/ft. 

. Corrugated Copper Outer Conductor with Polyethylene 
Jacket 

1/2 inch loss .38 dB/100 «. @ 30 MHz 

(FLC12-50J) 2.78 dB/100 ft. @ 1000 MHz $1.59/11. 
7/8 inch loss .13 dB/100 ft. @ 30 MHz 

(FLC12-78J) 1.3 dB/100 ft @ 1000 MHz $3.92/11. 

COMPARE RG 213 1.25 dB/100 @ 30 MHz 

8.5 dB/100 @ 1000 MHz I 

HARDLINE CONNECTORS 

1/2 inch aluminum UHF M/F $19.00 Type N M/F $22.00 
7/8 inch aluminum UHF M/F $49.00 Type N M/F $49.00 
1/2 inch copper UHF M/F $22.00 Type N M/F $22 00 
7/8 inch copper UHF M/F $49.00 Type N M/F $49.00 

shipping 

Cable — $6.00 per 100 ft. 

Connectors — $3.00 per order. 

Orders under $20 add $2 additional plus shipping. 
Charge card — orders over $30 only. 

COD add $2.00. Florida Residents add 5%. 


FACTORY AUTHORIZED DISTRIBUTOR 
AMPHENOL, CABLEWAVE, COLUMBIA, KINGS 
BLONDER-TONGUE, TYTON, B&K 


> COAXIAL CABLE 


SMATV PRODUCTS 


• MULTIC0N0UCT0R CABLE • COAX-SEAL 


• CONNECTORjf-ADAPTERS 

• HAR0LINE 

• CABLE TIES 


COMPUTER CABLE 

CRIMP TOOLS 

FIELD STRENGTH METER 


COAXIAL CABLE SALE 

POLYETHYLENE DIELECTRIC 

RG-8/U 96% shield Mil Spec.($29 00/100) or 31*/ft. 

RG11U 96% shield 75 ohm mil spec.25*/ft. 

RG-55B/U double shield (RG-58 size) 50 ohm 45*/tt. 

RG58U mil spec 96% shield.($10.00/100) or 11*/ft. 

RG62A/U 96% shield mil spec 93 ohm.12'/1t. 

RG174/U min. 50 ft mil spec. Wit. 

RG213 noncontaminating 96% shield mil spec 36'/tt 
RG214/U double silver shield 50 ohm $1.65/It 

RG214/U tinned copper.65''tt 

RG217/U double shield 50!! 5/8” 0D.85‘/ft. 

LOW LOSS FOAM DIELECTRIC 

RG-8X (Mini 8) 95% shield ($15 00/100) or 17VH 

RG8U 80% shield.($19.00/100) or 22*/ft. 

RG-8/U 97% shield 11 gu. (ep Belden 8214) 31*/« 

RG58U 80% shield.07'/lt. 

RG58U 95% shield. 10*/". 

RG59/U 100% foil shield TV type.10'/ft. 

RG59/U 70% copper shield. 09*/ft 

HEAVY DUTY ROTOR CABLE 2-16 ga 6-20 ga 36*/ft 
Rotor cable 2-18 ga 6-22 ga Poly burial Jkt .. 19*/ft 
Complete line or multiconductor cables available 

CONNECTORS MADE IN USA 

Amphenol PL 259 89* 

PL-259 and/or S0-239 .65' ea. or 10/55.99 

Oouble Male Connector.SI 79 

PL-258 Double Female Connector .98' 

PL-259 Silver-Teflon Kings.$1 59 ea. 

Reducer UG-175 or 176.22' or 10/S2.00 

jG 255 (PL-259 to BNC).$2 95 

Elbow (M359) UHF Elbow .$179 

F59A (TV type).24* or 10/S2 00 

UG 21 D/U type N Male lor RG8. Amphenol. $3.00 

UG-88C/U BNC Male lor RG-58, Amphenol $1.25 

UG 273 BNC-PL259 Amphenol. $3.00 

3/16 inch Mike Plug tor Collins etc. (cutotl) $1.25 

shipping 

Cable — $3.00 per 100 ft 
Connectors — add 10%, $3.00 minimum. 

Orders under $20 add $2 additional plus shipping. 
Charge card — orders over $30 only. 

COD add $2.00. Florida Residents add 5%. 


12240N.E. 14th Ave. , N stock 
No. Miami, FL 33161 'ZnTum 
T elephone: (305) 893-3924 


SLOPER”ANTENNAS 


. FULL COVERAGE! ALL BANDSI AUTOMA 
y TIC SELECTION wtthPROVEN Weatherproof 
/ > iBilad Traps - 18 Gs Copparweld Wirel 

/v GROUND MOUNT SLOPERS - No Radlals 
/ ' needed! G round to tei ftf h flU K B , W»tff f UC »tl 

T Connect Top to Trees, Buildings, Poles, etc at 

_/ ANY angle from Stralghtup to 60 degrees tor 

[ 1 —===■ excellent "SLOPER" OX Antenna Gain or 
Jl —'ff bend It anywhere you need tot 2000 Watt 

rf -¥ PEP Input, max. Permanent or portable Use 

\~A -4^ installs In 10 minutes. SMALL - NEAT - 

ALMOST INVISABLE - No one will know you 
have a Hl-Powar DX Antenna. Ideal For COND’Os APART¬ 
MENTS* RESTRICTED AREAS - Pre-tunod for 2-1 or lass 
SWR over ALL bands (except 80-160-300kc) No adjust¬ 
ments needed - EVER. COMPLETELY ASSEMBLED, with 
50 ft RG-58U Coex feedline and PL259 connector- Built 
In lighting arrestor - reedy to hookup) FULL INSTRUC¬ 
TIONS; 

No. 1080S - 80-40-20-15-10—1 trap 49 ft.-S49.95 

No. 1040S — 40-20-15-10 — 1 trap 26 ft.-$48.95 

No. 1020S-20-15-10-1 trap 13 ft.--$47.95 

No. 10 iaS-160-80-40-20-15-10-2 traps 83 ft. - $79.95 
SEND FULL PRICE FOR PP DEL IN USA (Canada la $5.00 
extra for postage etc) or order using VISA, MASCARD- 
AMER EXP. Give Number Ex Date- Ph 1-308-236-5333 
weekdays. We ship In 2-3 daye(Per Cks 14 days) Guaranteed 

1 yr - 10 day money back trial __ _ 

WESTERN ELECTRONICS 

| Dapt. AH Kearney, Nebraska 68847 


Crystal 

Filters 


TS430S KIT IMPROVED! 

Superior tail-end cascading kit includes gen¬ 
uine 8-pole Fox Tango filter on tuned IF board, 
Mil-spec silver braid teflon coax, complete in¬ 
structions. Improves selectivity, Shift operation; 
reduced IF noise. 

Beg. $85. Now only $75 W/2.1KHZ filter. 

Also 250, 400, 1800, 6000 Bandwidths $60 ea. 
DISCOUNT: 10% off on any 2 or more ol above. 
SHIPPING: $3 US, $5 Air (US & Canada), 

$10 Elsewhere • Order by mail or phone 
VISA/MC or COD accepted 
Ask About Our Filters For Many Other Rigs. 

FOX-TANGO Corp. 

Box 15944, W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 
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REVIEWS 


world time clock 

Azimuth Clock has |ust released its new World 
Time/Dual Zone clock. Using a large 1 7/16 x 
2-1/2 inch LCD display, it's easy to read. And 
with large pushbuttons on the side, it's also easy 
to set. There's no need to fumble with a pen or 
pencil on tiny buttons recessed into the clock's 
mechanism. 

To ensure accuracy, these clocks use a quartz 
crystal time base oscillator. The local time display 
shows time in the standard AM/PM format. The 
Universal Time clock display is in 24 hour/Zulu/ 
military notation for instant logging accuracy 
Both displays can be set to also flash the date, 
if desired. Both the UTC and local time clocks 
have been programmed to automatically deter 
mine the number of days per month and will re¬ 
quire resetting only during leap years, or should 
the battery fail. 

These clocks are set in a durable piece of ex 
truded aluminum that has been beautifully silk 
screened. Azimuth also offers a 14 day satisfac 
lion guaranteed or your money back offer: if 
you're not delighted with your Azimuth clock, 
simply return it within 14 days of purchase. The 
World Time dual zone clock retails for $29.95 but 
is currently specially priced at $24.95, plus $1.95 
shipping and handling. 

Toll free numbers are available for ordering by 
credit card; call (8001 821 6842; in California. 
(8001 421 1061. Further information is available 
from Azimuth. 11030 Santa Monica Blvd., Suite 
200. Los Angeles, California 90025 

Circle /307 Reader Service Card. 

N1ACH 

CMC's docking booster 

Here's a really neat product for owners of 
handheld radios. The Docking Booster is a com 
pact, self-contained power supply, a 16 dB gain 
Ga As MES FET receiver pre arnp, and a 30 watt 
RF amplifier (a 50 watt unit will be available 
soon), all in one package. Designed to integrate 
your portable radio into your car without sacrific 
ing either portability or versatility, the Docking 
Booster is currently available for the IC-2AT, 
IC-02AT and Yaesu, Kenwood, and Standard 
radios. 

When I unpacked the box, I was surprised that 
the unit is really quite small. Installation is quite 
simple. You just connect the unit to the car bat 
tery either directly or through the fuse block, 
slide the radio in, attach the external antenna and 
you're on the air I 

The Docking Booster comes with a U shaped 
bracket that can be attached to the door of most 


cars. (Unfortunately, our Dodge station wagon 
door is too deep, and the unit wouldn't fit there. 
I also found that both the power cord and an 
tenna feedline tend to get in the way if you in¬ 
stall the radio on the driver's door.) But I did find 
the perfect place to install the unit — right in 
the ashtray (I don't smoke). The U clamp which 
fit perfectly, provides a stable, easy to-reach 
mounting platform. 

Now, trying to shout into the ashtray while 
you're driving down the road is bound to attract 
attention, if not cause an accident. So you'll 
want to add the optional ICOM handheld speaker 
mike. 

The Docking Booster is simple to use, with 
only a high and low power switch for the 30 watt 
RF amplifier There are no other switches, knobs, 
or dials to turn or set. 

Here in Southern New Hampshire, I found the 
extra 30 watts to be helpful in accessing re 
peaters. The 16-dB pre-amp helped tremen¬ 
dously in hearing distant repeaters and weak 
mobile stations on simplex frequencies. 

I did find one problem with the unit. You have 
to avoid long winded transmissions because 
there's no heatsink for the RF amplifier. I don't 
yet have enough experience with the unit to tell 
wfiether this is going to be a problem or not. but 
in normal use. the Docking Booster did get warm 
to the touch. (The 50-watt unit does have a heat 
sink.) 

The Docking Booster uses the latest Japanese 
power transistors in a stripline circuit for high, 
stable power output. Using a 1.5 dB NF GaAs 


FET device, the 16 dB receiver provides excellent 
weak signal reception over the full 2 meter band. 
Designed to run on 13.8 volts DC, the unit re¬ 
quires 4 amps maximum on transmit and supplies 
a stable 10 volt power source for the radio. 

For more information on the Docking Booster, 
contact CMC Communications. 5479 Jetport, 
Tampa, Florida 33614 

N1ACH 

Circle *30$ on Reader Service Card. 



products 


integrated packet terminal 

Packeterm, a company specializing in packet 
radio technology, has announced release of the 
PACKETERM IPT. The IPT is a complete packet 
node controller and terminal in one compact unit. 
The IPT will interface with any popular FM or 
SSB rig, for use on both HF and VHF channels. 
The IPT can operate at 300 or 1200 baud All 
that's required for operation is to connect the 
IPT to a transceiver and tune to one of the local 
packet frequencies. 

The IPT uses Tuscon Amateur Packet Radio 
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firmware for complete compatibility with exist 
mg packet networks. A built-in modem allows 
much greater tolerance for receiver audio level 
than previous available designs. 

The IPT will also function as a general purpose 
ASCII terminal. It features data rates from 110 
to 19,200 baud, 7 function keys, 40 or 80 column 
display, and will drive an optional printer. Power 
required is 120 VAC at 1/2 ampeie. For portable 
operation, a DC converter that uses a 13.8 VDC 
power source is available 

For further information, contact Packoterm, 
P O Box 835. Amherst, New Flampshire 03031 
Circle 7303 on Render Service Card 

ICOM IC-A2 air band 
handheld transceiver 

ICCjM has announced the 1C A2 5 watt PEP 
output aircrafl handheld transceiver. Utilizing 
over 20 years of experience in synthesized com¬ 
munications equipment, the ICOM 1C A2 in 


I 

it. 



eludes outstanding new features not available 
in other handhelds. 

Standard features include all 720 COM and 200 
NAV channels plus 720 additional COM channels 
and 200 NAV channels Five watts PEP power 
output - an ICOM exclusive - and 1.5 watts 
operation capability for battery saving low power 
operation are standard 

The unit features ten owner programmable 
memory channels, with internal lithium cell mem 
ory backup. 

The ICOM IC-A2 comes standard with an 1C 
CM7 rechargeable Nicad battery pack, charger. 
LC 14 soft leather case, and earphone. A wide 
selection of options and accessories are avail 
able, including the ICOM FIS-10 headset and FIS 
10SA VOX unit or HS-10SB PTT switchbox. 

The ICOM IC-A2 may be purchased only 
through authorized ICOM avionics dealers/ 
distributors or FBO shops. 


For further information, contact ICOM, 2380 
116th Avenue N.E.. Bellevue, Washington 
98004. 

Circle 7306 on Reader Service Card 


packet radio 

relay power amplifier 

With linking of packet radio stations on 220 
MFtz becoming popular. Flamtionics has an 
nounced a new version of their widely used 
power amplifiers designed |ust for this service. 
Called the PPA 220, the new PA is similar to the 
Hamtronics LPA 2 40. except that it has in 
creased gain lup to 50 watts out with 2 watts 
drivel and built in PIN diode antenna switching 
to allow T /R transition in only a few milliseconds. 
The new PA can lie used with the Flamtronics 
T51 or any other 2 watt, 220 MFIz exciter With 
the ultra fast T/R switching, the PPA 220 is an 
ideal component for packet relay stations being 
constructed for inter area ties at 9600 baud. The 
cost of the kit is SI38.00. 

For more information on this and other pro 
ducts, such as transmitters, receivers, repeaters, 
and "202" type modulators and demodulators, 
contact Hamtronics, Inc , 65 Moul Road, Hilton, 
New York 14468 9535. 


multi-tap V/H switch 

The MTS 1200 is the first in Gensat's series 
ol MICROSTAR' integrated block downcon 
version accessories Incorporating all the circuitry 
required to independently operate up to four 
receivers from one dish, the MTS-1200 offers the 
easiest solution to most MTVRO system 
requirements. 

The MTS 1200 is designed to operate with 
most block downconversion receivers operating 
at 950 to 1450 MHz Each receiver can indepen 
dently select the vertical or horizontal line from 
the block downconverters No signal loss is intro 
duced by the accessory 

The switching circuitry is driven from the 
polarizer output of the receiver. In order to en 
sure proper isolation between the horizontal and 



vertical signal, the polarizer interface must be 
compatible with either a ferrite or pin diode 
polarizer. 

Packaged in Gensat's standard weather proof 
housing, this MICROSTAR' product can be 
mounted either indoors or outdoors. 

For further information, contact Gensat, 951 
Alness Street, Downsview, Ontario, Canada 
M3J 2J1. 

Circle /308 on Reader Service Card. 


DATA ACQUISITION 



• • • RS 232C VOLTMETER FOR YOUR PC # • * 

B thorral 4% c** ATJDC vuIt/nour & cont/uiw 
S( NS ATHOL -7*!. computer''-* !(■flgutlgn , St«> 

HOTS hook up CM*y to rpnU. prrvxlr^i $3 

Mj; u» IQOuV Special u>«iHe Wtmd output <***•• 
neuwrtng Indudn wwan twwrv corral uuUxA* 
Usm «rr«*i PW4T mid INPUT with BASIC DmmmI 
tnortjrt surto amateur* <n Mnenr hookup & appkro 
8385 COMPLETE! 

DEALER INQUIRIES WELCOME. 

803 588 3748 

BOX 33, FRANCEBTOWN, NH 03043 


DATA WORLD PRODUCTS 


203 


LEARN ALL ABOUT 
TROUBLESHOOTING 
MICROPROCESSOR-BASED 
EQUIPMENT 
AND 

DIGITAL DEVICES 

Attend this 4 day seminar and master the essentials 
of mrcroprocessof maintenance G atn a him unde/ 
standing of microprocessor fundamentals and learn 
specialized troubleshooting techniques Fee is $69h 00 

CURRENT SCHEDULE 

• Atlanta. GA — September 1 7 20 

• Greensboro. NC — September 23-26 

• Chicago, IL — October 1-4 

• Indianapolis, IN — November 12-15 

• Oklahoma City. OK - December 3-6 

• San Antonio. TX - December 10 13 

MICRO SYSTEMS INSTITUTE 

Garnett. Kansas 66032 

(9131 898 4695 *" 204 


COMPUTER PROGRAMS 
FOR THE RADIO AMATEUR 

by Wayne Overbeck. N6NB.,, - 

and Jim Steffen. KC6A 



Here's the first source book ol computer programs 
tor the Radio Amateur Besides covering computer 
basics, this book gives you progiams that will help 
you log determine sunnse/sunset limes, hack the 
Moon s path across the sky. use Greylme propaga 
lion and set up record systems loi WAS. DXCC 
and VUCC. 01 any other award You can either 
buy the book alone 01 you can buy the book wilh 
the progiams already on disk Take lull advantage 
ot youi computer with this well wntten source 
book 1984. 1st edition. 327 pages 
L HA-0657 Soffbound $76.95 

D HA-0657 with program $29.95 

specify computei (sec list below) 

T Program disk alone $19.95 

Programs available toi Apple II (DOS and CP/M) 
IBM (DOS). TflS 80 Model I and Model III and 
Commodore C-64 Please mark your order with the 
program disk you want 

Please Include $3.00 shipping and handling 

Ham Radio's Bookstore 

Greenville. NH 03048_ 
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TENNA HITCH by DC SALES 


For Class # 1 & #2 hitches 

Adapts your existing cat trailer hitch tor any 
HF Antenna No holes in your car 

Complete S29 95 

PHj'> S!> postage & handling 

Contact your favorite dealer or 

DC SALES 

1602 Chestnut Ridge Rd. 
Kingwood. TX 77339 
(713) 358 0051 

^ 148 

Dealer inquiries invited 


AUTHORIZED KENWOOD 
l-COM RADIO DEALER 



H i HiASl'h "HL m Hucrhmnor »**r UntstMQ W VA 76301 
Qjr»\6urg t304 1 6?4 «• W VA l(Hw ' *»3W J177 

FUtr^fl Keener rJUVlHl WO f*tko#> Rut# Ormond ll 37074 
*Vjr«U l«X| 673 4066 

•Hr 'jet t$ t¥«nd a . ul Amjirtu rjdn*. nn«Mrt% jninnrs iw, «4c 
Cj* «r. Hn t qgoUtxn to# yogr n««h »• to im fmf money 1 

Nalmn mV 1o« Iwe l«n«m 74 h#s | i M0674 788ft operjlot 885 
i#*ng Ihe n«tmr ««V led trat WfpIVW you muM Hre « mrsvigr Hw a 
cj« t»c* 6am n* P*»«* Ax* >5 days lo» » iMUfn cad than* you* 


H AZER YOUR ROHN 25 G Tower 

• Antenna and rotator mount on haZER 
complete system trams tower in verticle 
upright position 

• Safety lock system on HAZER operates 
while raismg-iowering A normal position 
Never can fall 

• Weight transferred directly to tower Winch 
cable used only for raising A lowering Easy 
to install and use 

• Will support most antenna arrays 

• High quality materials A work¬ 
manship 

• Safety speed convenience 
smooth travel 

• Complete kit for 50 or less tower 
includes winch cable hardwareand 
instructions 

•w*.* y -I -y.« . >■; *» i ,.tn 179700 pod 

m,.. ) v,i , • , . sj Mj »i I- .i«i 71300 ppfl 

'--i i», .*1?7600ppfl 
H-i ''' •Vi' , f H ?*i f v d»»y i* 4fk»*- 4? 50 ppd 
As art alternative purchase a Martin 
M 13 or M 18 aluminum lower engi¬ 
neered specifically for the HAZER 
system 



GLEN MARTIN ENGINEERING INC 
P O Boa H 753 Boonvltl*. Mo 05233 

816-882 2 7 34 ... 
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digital level meter 

North American SOAR Corporation has an 
nounced the release ol its Model 1700 digital level 
meter, which represents an entirely new concept 
in surface level measurements. Model 1700 was 
designed to assist the professional engineer or 
craftsman in making finite level or angular 
measurements quickly and accurately. Small and 
compact, the unit is sized 6-1/4 x 3-3/4 x 
1-1/4 inches lor portability. The Model 1700 has 
two 3 1 /2 digit LCD readouts with annunciators, 
enabling the operator to observe the slope angle 
in degrees, the slope direction, and slop height 
in meters per meter from either the side or top. 
A buzzer can be activated to give an audible tone 
alarm when 0 degree (level) is attained It con 
tains a switchable LCD light for reading in dim 
light Powered by two 1.5 volt "AA" batteries, 
the Model 1700 can be continuously operated 
for 500 800 hours. The measuring method em 
ploys an encoder and micro computer, giving it 
a dynamic range of i 120 degrees with an ac 
curacy of 10 degree and resolution to 0.5 
degree The Model 1700 is priced at $99 95 in 
small quantities. 

For more information, contact North American 
SOAR Corporation. 1126 Cornell Avenue, Cherry 
Hill, New Jersey 08002 

Circle #310 on Reader Service Card 


transmitter kit 

RF Kit Co has developed a compact Amateur 
Radio transmitter kit that can be assembled in 
one evening and provide a solid 5 watt CW out 
put on the 7. 10 1. and 14 MHz Amateur bands 
This unit is crystal controlled and one crystal is 
included in the $39.95 price. Stock crystals 
available include 7.035. 7.125. 10 108, 10.125. 
and 14 035 MHz. 



This unit is suitable for home use with a sim 
pie dipole antenna or for portable and emergency 
power communications. 

The electronic design is straightforward and 


may be easily modified for any Amateur band 
from f60 to 10 meters. The 3.5 x 2 x 1 inch 
srze will allow the builder to custom-fit this trans 
miner into many surplus enclosures. 

For further information, contact RF Kit Com¬ 
pany. P.0 Box 27127, Seattle. Washington 
98125. 
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weather boots 

Kilo-Tec has announced a new custom 
weather boot for use with RG 58. RG 59, and 
RG-8X. Simply slip the weather boot over the 



coaxial cable before soldering on the connector, 
then slide the boot over the connector for a good 
weather tight seal without the use of tape or 
rubber compounds 

The boots are manufactured with a flexible 
vinyl material that resists moisture and break 
down from the sun's rays. 

Three new boots are available: Model 
KTBNC 59 for IF) BNC/RG 59 and RG 8X; 
Model KTBNC 58 for IF) BNC/RG 58; and 
Model KTBF 59 for (Ml Type F/RG 59 and 
RG 8X. We also offer various models for PL 259 
and type N Boots for TNC are available on 
special order 

For more information, contact Kilo-Tec, P.O. 
Box 1001. Oak View, California 93022. 

Circle #313 on Reader Service Card. 

RF circuit design program 

STAR 1.0 is a low cost program written for 
circuit design using personal computers. It 
analyzes and optimizes electronic circuits in 
eluding amplifiers, oscillators, filters, matching 
networks, hybrids, couplers and others STAR 
1 0 features include frequency domain analysis 
of circuits, optimization of any component values 
in circuit, file storage of circuits for easy recall 
or modification, and screen, printer, and plot 
outputs The program disk includes 30 applica 
tion examples The program is available for IBM 
PC/XT/JR, APPLE It + lie/lie. Kaypro 
2/2X/4/10 CP/M and the Commodore C 64 

For additional information, write Circuit 
Busters. P 0 Box 256, Lilburn, Georgia 30247 

Also available from Ham Radio's Bookstore 
IBM and C64, $99; Apple and Kaypro. $89 
Add $3.50 for shipping and handling 
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new antennas 

NCG Company has announced its new line of 
Amateur antennas The line includes a 1.2 GH/ 
antenna for base/repeater use (with a 12.5 dB 
gaml and a new mobile with a 7.5 dB gain 

Also available are the new 2 meter 70-cm 
antenna duplexer and 6 meter/2 meter antenna 
duplexer combinations. A quad band vertical for 
HF ♦ VHF 40, 15, 10. and 6 meters is ideal for 
the limited roof areas. 

Another new antenna is the new ground plane 
vertical Tribander for the new 10. 12. and 
18 MHi band. 

For further information, contact NCG Com 
pany, 1275 North Grove Street, Anaheim, Cali 
fornia 92806. 
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THE 

CHOICE 

IS 

YOURS 


CoCo MORSE 

The latest release from dataLOG Software 
allows you to send morse code from your Radio 
Shack Color Computer. "CoCo MORSE" re 
quires 32K of RAM and a disk drive. It features 
a 320 character input buffer for type ahead that 
will keep up with the fastest typist. (The operator 
is usually not aware of the buffer limit because 
the buffer works in a circular fashion, allowing 
wrap around when the 320 character limit is 
reached. I A split screen display shows input buf 
fer and transmitted characters. 

The program will allow operation from 5 to 80 
words per minute and speed changes may be 
made during transmission. Up to five predefined 
message buffers can be created and saved to 
disk for increaed efficiency during contests or 
for that "brag" tape. The messages may be 
dumped into the transmit buffer, up to the buf 
fer's limit, without effecting transmission speed 
or quality 

Included in the purchase price is an RS232 in 
terface to connect the computer to the transmit 
ter The interface also provides the necessary iso 
lation between the-transmitter and computer. 
CoCo MORSE rs written in machine language 
and is relocatable. Its documentation includes 
information for modifying the weight and dura 
tion of the transmitted code A future release of 
the "dataLOG Logbook" program will allow 
combined operation of the morse program AND 
the log program for the dedicated CW operator 
CoCo MORSE, including the interface sells for 
$39.00 plus $2,50 for shipping and handling 

For additional information, contact dataLog 
Software. P 0 Box 10531, Jacksonville. Florida 
32247 
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Available: August (?) 


• Unassembled Kit 

• No Warranty 

• Service Assistance (?) 


Available: April, 1985 
Dayton 

Price: ^ $21900 

• Fully Assembled Unit 

• Full One-Year Warranty 

• Complete Service 
Facility & Staff 


BUT LOOK BEFORE YOU LEAP 

Both units are Packet Radio Terminal Node controllers 
with AX.25 protocol, a standard RS-232 compatible port, 
and command format software. But many differences exist too. 

B uying the Kantronics Packet Communicator makes 
sense. You know our reputation for quality products 
and after-sales-support. You know the Kantronics tradition of mak¬ 
ing computer interfaces and software that work. So take your pick, 
the unassembled kit with no warranty, or the guaranteed Kantron¬ 
ics Packet Communicator, ready to work in your shack. 




antique radios 

Antique Radio Classified, a national publica 
tion for buyers and sellers of old radios and 
related items, is entering its second year of pub 
lication The largest publication of its type, it 
caters to collectors interested in collecting radios 


With a price of $219 we think the 
Kantronics Packet Communicator is more than a bargain, 
it's the smartest buy you'll make this year. 

KKantronics 

1202 E 23rd Street 1913)842-7745 
Lawrence. Kansas 66046 


e- 70S 
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Custom Mailing Lists on Labels ' 

Amateur Radio Operator NAMES 


Custom i %tx romp, led to your specifications 

• Geographic by ZIP and/or Slate 

• By License Issue or Expiration Oate 

Sell slick 1x3 labels 


Total List 453,000 Price: $25/Thousand 
Buckmaster Publishing ^ 143 


V. 


Whitehall 

Mineral v/A?3tt7USA i703l89*b777 




✓ Z06 



LIFETIME 

WARRANTY 


Quality Microwave TV Antennas 


Multi-Chennrt t 9 to 2 7 GM/ 

40dB Gain True Parabolic 20 Inch Dish 
Compile System S84 95 (Shipping loci) 
Or*M*«»h.p» Oly Prtcmg R#p»*c<>menl Part* 

pniiiiosTBCti Electronics 
ro Bo* 34771 • moanll U IS0I7 
1802)94 ? 7700 ItJXCriOilill plw» atall 
MtileCird • Vtn • CTO i _ 


k- 144 


THt ^VHF SHOP 


quote! 1 • 800-HAM-7373 


RS7A 

45 00 

RS35M 

138 95 

RS17A 

62 75 

VS35M 

156 96 

RS2CA 

79 95 

R560A 

179 65 

RS70M 

96 45 

R&50M 

203 75 

VS20M 

11496 

VS5CM 

223 96 

RSJ6A 

173 75 

RMS0A 

206 95 


A10lS6Mlr tSQw Amp P* -tV** CALL 
B23A 7 Mtr HT Amp.P* *? <>«> FOR 

BlOll 2 Mtr 100*. Amp* Pa OUR 

lUC'fl 2MI. X m '00 o-.l <s* 1 

0012 1 IMi* *20w *mo,P» 

OOl ON AXMSOMh; *00w N • 


LOW 

tow 

QUOTE 


113 as 

4-8 es 

90 95 

86 50/11396 
11795 


KLM 

KT54A 4#< Tiifuraw 
KT34XA 6ai Tnoancla* 

2M 6LBX 220 22LBX/432 30LH* 

2M 407M77C 
435 18C 

X EM PRO 

x«500 Eiawauon R«1o» 189 95 

FLASH: 

Tha Tonna F9FT » «>v Back CALI FOR QUOTE 

HENRY RADIO 

2KOClassic 2 KW Amp 965 00 

2002/2004A XWs *250 00/’>50 00 

MIC AO WAVE MODULES 

MMT144 28 2Mtr X *«»iar 19996 

MM T 220-28 220Mru X .m»> 260 00 

MM?07/4JS26* *0w X rans* 279 95 

MMTi 296 1440 2w X tana* 349 95 

MMC144-26 2M1f convert* 59 00 

MMC437/«3^28conyanar 69 00 


Call (717) 474-9399 

16 S Mountain Blvd - Rt 309 | 

Mountaintop. P* 18707 


FOR THE BEST 0EAL IN TOWN 
CALL THE BEST NUMBER AROUND 1-A00-HAM-7373 

SPECIALS: Aatron Power Supply Sale (see prices 
at left), Yaesu FT 960 $1,330. FT 757GX $745 95; 

Kan wood TS-430S Call!. TS-711A • CALL*_ 


YAESU 

FT2WR NEW 2Mlr HT ' ^ 

FT 209RH .... 

FT706R440MW HT nH ^ ^ CALL 

FT77 Graai Motw** Rig FOR 

FT757G* HF XCVR A Wlnnari OUR 

FT960 CAT Syslam Spaci ml orv-a 

fT726R wllft ?Mlf MoOwM 

5U726 Sat Du p/a* Moduta BOTTOM 

417/4J5 ModuM 726R QUOTE 

50 Mfu Module 7268 

HF728 ’0 • 17 ’5Mtr Moduta 

&S8 ELECTRONICS 

Hign Pa^o^manca • Low No/ea DOM eortvariare 
fO» 30Mrvr 144MH7 Of 402MM 109 96 

568*796-28 <1*4 GsA«F«t convent* ’49 95 
SSB’ 44-28 ’Ow Tranevada* Kit wiin 
Double Be eneed Mitar on Ti/Ra ’ 99 95 

SSB412 435-28 ’Ow T,»^,.*#ie* Alt wilft 
GaAeFal’ronl-and DBM s or* TiiRa Call 
LT73e *296 MH/ tpw X varta* Nf 1 6dB 
GaAeFai'foni^nd DuaiCnanna/i 650 00 

Mkroima’3 2 3GMf L?nasr X vartar 399 96 

t£M24 OSCAR MOO€ L up-coo^rta* 279 96 

0X144 GaAaFaf Praamp NF 4 <jB 124 96 

0X432 GsAiFat PraampNF 5dB 124 96 

DX*296 OsAeFal Pfaamp NF 8dB 124 96 

SSB MAST MOUNTED GaAeFa* Prasmpe 
MV'4450* hi 6dB »Kw PEP Ms* 275 95 

MV432S-01 NF 7dB IK*. PEP Ms* 275 90 

fFLASH* NOW UNDER 

■^NEW MANAGEMENT! 


MUTEX LTD 

LOW No/es Migft dynamic rsnas ’njnl-wnd 
board* w/lb Low toss raisy RF Amp. DBM. 
6-pota xtsi *nta» snd IF AmplUisr 
*COM IC7’ * <75* Board 136 « 

COM »C271A BcanJ ’<9 96| 

QLNA437E meil mount QsssFel piaamp end T 
•aduanca* 769 95 I 

SLNA144* RF Switched Praamp lOOw 
nuu input Nf *aB Gain *5d8 IVP 74 961 

SLNA50sSamaeeaU*a»or50Mfu u 95| 

SBL A* 44e Mast Mounted RF Switched 
preamp 2SOw ma* input NF *dB i59 95| 

GFBAi 4441 Meet Mounted GaAeFet preamp 
t Ke PEP Mai inciudaaLm smpiifiar 
eaqua*<ar intaHacaa to a/<'*ge' *49 95| 

CUE DEE n*a Sweden Booma* •SALE” 

144 15AN’Sal *44MH| Ysg/W/N conn 79 
PARABOLIC UHF UNITS LABE 
*296/28 duel conversion ivsns* 385 00 

*2897*296 e/ngls tubs smp (60w) 779 95 

1269/1296 dofti tubssmpilTOw) 389 96 

1 2 malar dish kit IS.9S 

Oisn fsads *296 o« 2304 65 95 

2wsysn! comb<nar» 144/432 51 95/49 95 

4 way ant combiners 144/437 59 95/56 95 _ 

TERMS Pnoae do not include shipping eicaptl 
wh«r« indicated and era subtact lo changel 
without not lea At our discretion soma COO a I 
m#y raqu'ra s deposit Returns are subtact to s | 
15% realocking charge 
•Continental USA only 


HOURS: Monday 4 Friday 9 00am - 8 00pm 
Tues Wed Thurs Sat -9 00am-5 00pm 



NEW 

products 


built between 1905 and the 1940 s. Although the 
emphasis is on "Wanted" and "For Sale" ads. 
many articles related to the hobby are included 
in each issue Every subscriber is entitled to a 
free classified ad in each issue. 

Antique Radio Classified is published 12 times 
a year in an attractive 5-1/2 x 8 inch sue format 

For further information, contact Gary B. 
Schneider, publisher, Antique Radio Classified, 
9951 Sunrise Blvd.. Suite R 9, Cleveland. Ohio 
44133. (Enclose SASE.I 
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'tenna hitch 

Mounting mobile antennas on cars has always 
been a problem Most people are leluctant to dril 
holes into the car body, and now that many 
bumpers are made of plastic, that relatively easy 
way out is no longer usable, either. However. 
DC Sales has come up with an idea that make: 
mounting antennas on cars equipped with trailer 
hitches as easy as 1. 2. 31 
The 'Tenna Hitch is designed to fit underneath 
the trailer hitch ball and is equipped with the 
standard 3/8 inch insulated mount. The 'Tenna 
Hitch is made from high strength, chrome plated 
steel and is designed to give years of trouble 
free service It will mount all currently available 
commercial mobile antennas 

For more information, contact DC Sales, 1602 
Chestnut Ridge Road. Kingwood, Texas 77339 
Circle F314 on Readut Service Card. 


2-meter RF amplifier 

Hustler has announced the availability ot it! 
new model HVA-225 Class C Amplifier foi 
144 149 MHz 2-meter FM Amateur mobile use 
Utilizing state of the art broadband microstrif 
design, the amplifier exhibits components anc 
manufacturing techniques found only in highei 
priced commercial units for superior performance 
and reliability. 

The HVA 225 is conservatively rated at 2£ 
watts with only 2 watts of drive while requirin( 
only 4 amperes at 13.8 VDC for full output 
Separate power andRF indicators, on off switch 
SO-239 connectors, reverse polarity protection 
plus extra capacity heat sink for high temperatun 
reliability and efficiency The amplifier is houset 
in a black matte finish aluminum housing com 
plete with gimble bracket and thumb screws fo 
underdash mounting. 

For more information on the HVA-225 ampli 
fier. write Hustler. Inc.. 3275 North "B" Avenue 
Kissimmee, Florida 32758. 
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1000-call paging encoder 

Communications Specialists has just 
announced the availability of its new PE 1000 
desk top paging encoder. The PE-1000 is capable 
ol 100 or 1000 call paging capacity for two-tone 
sequential signaling. Five tone sequential and 
REACH formats are also available. All features 
are included in every unit and fully field program¬ 
mable through the front panel keyboard. A non 
volatile memory retains the programming if a 
power loss occurs. 



The PE 1000 includes all standard tone groups 
from 250 0 Hz to 4000.0 Hz and uses state-of- 
the-art microprocessor technology for high ac 
curacy and stability of paging tones The unit 
provides outputs for recording a hard copy print¬ 
out of all paging activity and an automatic self 
test is run each time the PE 1000 is powered up 
The PE-1000 is protected by a full one-year war 
ranty and is available for immediate shipment 
from factory stock. The price if $224 95. 

For information, contact Communications 
Specialists, Inc., 426 West Taft Avenue, Orange, 
California 92665. 
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communications satellites 

by Larry Van Horn 

The first comprehensive directory of com¬ 
munication satellites and their radio frequencies 
is now available from Grove Enterprises. 

Chapters cover spy and surveillance satellites. 
U S. and Russian manned space missions, mili 
tary tactical and scientific satellites, oceano¬ 
graphic and water satellites, navigational and 
communication satellites, and private and direct 
broadcast satellites. 

This directory of space communications in¬ 
cludes chapters on channelization band plans, 
transponder identification, international satellites, 
and a history of earth satellite development. An 
exhaustive frequency cross-reference allows 
quick identification of the source of unknown 
transmissions from spacel 

Illustrations and tables are included for bet 
ter understanding of this space technology. 
Special chapters provide insight into satellite 
operation, much of which has never been reveal 
ed to the public. 

The price is $12.95. Book rate shipping by mail 
is free. (For shipping by UPS. add $1.50.1 

To order, contact Grove Enterprises, P.O. Box 
98. Brasstown, North Carolina 28902. 

Also available through Ham Radio's 
Bookstore, $12.95 plus $3.50 shipping and 
handling. 
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high tech 


New Hcathklt terminal node 
controller combines computer 
technology with amateur radio. 




Crossfire 
Visual Tuning Be, 

Indicator 

tunes RTTV — 

transmis¬ 
sions fast. 



"Universal' terminal Interfaces 
computer, ham station for RTTY. 





FFfeLrn 


Microelectronics make the new HW-9 
QRP CW transceiver small and light. 
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EVERYONE'S 
GOING TO 


OCTOBER VENTION! 


We're launching Amateur Radio into the future with how-to-do-it forums on Pocket Rodio, Satellites, 
ond Amateur TV. Plus FCC exams, ARRL, MARS, QCWA, manufacturer's exhibits and acres of flea market! 
Also enjoy a deluxe banquet ond awards program, or alternate activities, including tours and shows. 


We just can't get it all in 
this space, so rush an SASE 
for the complete brochure to: 

OCTOBERVENTION 
Dept. 400 
P.O. BOX 19675 
Las Vegas, NV 89132 


Pacific 
Division 
Convention 
Oct. 31 - Nov. 3 










products 


DeVry to coordinate 
nationwide VE program 

The DeVry Technical Institute of Technology 
s planning to expand its VEC coverage from the 
)th call district to all 13 districts according to Jim 
Georgias, W9JUG, DeVry VE Coordinator. 
DeVry is looking for groups of three Extra Class 
Amateurs to set up "core groups" that will func- 
ion as DeVry representatives in their local areas. 
DeVry will provide core group members with 
hree written exams per license class and a com 
>uter generated tape for code tests. The core 
|roups will then be responsible for setting up, 
idministenng, and correcting of exams. DeVry 
equires that core groups comply with FCC Part 
17, Subpart I rules and regulations. 

Initially DeVry representatives will schedule ex 
ims at least every other month, though a once 
nonthly schedule is preferred. 

If your club or group is interested in working 
vith the DeVry Institute of Technology, call Jim 
ieorgias at (3121 929 8500 between 9:00 A M 
nd 4:00 P M (CDST) or write to him at DeVry 
nstitute of Technology, 3300 N Campbell 
tvenue. Chicago, Illinois 60618. 

Circle #318 on Reader Service Card. 


idvanced terminal unit 

Said to be the most advanced HF RTTY 
modulator demodulator available, the ATU 1000 
*om AEA is designed for interconnecting a com 
lumcations transceiver with a computer (or 
nechanical communications devicel using 
ppropriate computer communications software. 
Iperation on Morse. Baudot. ASCII. Packet and 
.MTOR teletype is provided. 

The heart of the demodulator system of the 
iTU 1000 is a pair of identical eight pole (0.5 dB 
pplel Chebyshev filters. Twin oscillator modu 
Itors mix the input tones to the filter’s center 
•equency. 

Both mark and space tones may be adjusted 
!dependency from 1000 to 3000 Hz, providing 
ompatibility with all commercial and Amateur 
dne pairs. Adjustment of the tone frequencies 
i accomplished with ten turn potentiometers 
nd the tone frequencies are indicated with a 
uilt in frequency counter. Adjustment of the 
Iters is accurate to 1 Hz. For fixed tone pair 
peration, an optional eight pole bandpass pre 


filter is selectable from the front panel. Selec 
tion of the normal channel bandwidth of 180 Hz 
or a narrow 100 Hz bandwidth is provided for 
optimizing the channel filters for the mode of 
operation 

The filter system is followed by twin full wave 
detectors and twin four pole low pass filters with 
selectable cutoff frequencies corresponding to 
50, 110, and 300 baud data rates. This is followed 
by a DC coupled threshold correction system 
that provides superior performance during selec 
live fades and low signal conditions. In total. 32 
poles of receive filter are provided in this system 
Operation using both normal mark-space com 
panson and mark only or space only is selectable 
during interference on one of the information 
channels. 

Tuning is indicated with a discriminator style 
LED bar graph with selectable mark only, space 
only and summed mark and space operation. In 
addition, the tuning rate is selectable for quick 
initial tuning and precise final tuning 

For further information, contact Advanced 
Electronic Applications Inc., P.0 Box C 2160. 
Lynnwood, Washington 98036 
Circle /304 on Reader Service Card 


Heath TNC 

The state-of the art HD 4040 Terminal Node 
Controller (TNCI from Heath is said to be the 
only RFI approved TNC on the market. 

A version of the popular Tucson Amateur 
Packet Radio (TAPR) TNC. the Heath TNC 
allows communication using terminal or com 
puter control of any Amateur Radio system. 
Packet radio insures error-free communication 
and greatly increases communication speed. The 
HD 4040 has a built-in 1200 baud modem, al 
though Baud rates up to 9600 are possible with 
an external modem. Both AX.25 and VADCG 
protocols are used. 

Three modes of operation are provided: a con¬ 
versation mode that allows conversation with 
another operator, a command mode that allows 
configuration of the TNC and use of variety of 
operating commands, and a transparent mode 
that's used in transferring files from one com 
puter to another. A 6809 processor and a 32K 
ROM and 8K RAM are featured Both ROM and 
RAM can be expanded by adding up to 16K. 

A built-in automatic beacon can be set to 
transmit a message at designated intervals deter 
mined by the operator. Any station can act as 
a digital repeater and up to eight such "linking” 
stations are allowed which greatly expands the 
operator's range. 

For complete information and a free catalog 
of Heath products, write Heath Company, Dept. 
150-525, Benton Harbor, Michigan 49022. (In 
Canada write Heath Company, 1020 Islington 
Avenue. Suite 3100, Toronto, Ontario. M8Z 
5Z3.) 
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AZOTIC INDUSTRIES 

2026 W BELMONT 
CHICAGO. IL 60618 
312-975-1290 


ELECTRONIC COMPONENTS & SUPPLIES 


• RF CONNECTORS 

• UG CONNECTORS 

• AUDIO CONNECTORS 
LINEAR ICS 

• DIGIT At IC s 

• TRANSFORMERS 

• METERS 

• COMPUTER CABLES 
DISKETTES 


• I DC CONNECTORS 

• D SUBMINIATURE 

• TEST EQUIP 

• TRANSISTORS 

• DIODES 

• TRIM CAPS 

• relays 

• SWITCHES 

• TOOLS 


WRITE FOR FREE CATALOG 
VISIT OUR RETAIL STORE 
HRS MON-FRI 10-5 SAT 10-2 
PHONE ORDERS WELCOMED 
312-975-1290 


^ 209 


r FREE CATALOG! 


Features Hard-to-Find Tools 
and Test Equipment 



Jensen s new catalog features hard-to- 
find precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers, laboratories and government 
agencies Call or write lor your tree copy 
today. 


I 7815S 46thStreet 
I Phoenix. AZ 85040 
TOOLS INC. I (602) 968-6231 
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STATION 

MANAGER/ADVANCED 

A General Purpose Logging Program 

Designed lor the IBM' PC.' XT.* en¬ 
hanced PC |r ' Menu driven, prompts lor 
easy use: lull color displays, multiple logs 
(each up to 1.000 entries with user editing), 
several reporting methods including one by 
partial callsign 

$79.00 includes 90 pg User's Guide & 
Diskette (source code included) 

$20 00 — User's Guide only (may be applied 
to lull purchase price) 

Ohio residents include sales lax 

OMEGA CONCEPTS 

Proletslonal software lor the Radio Amateur 

P 0. Bos 61S T.L. Jones (KB80A) 

Troy. OH 45373 Author 

IBM is a 'eoisleied nademarh ol international Business 
Machine Coin 
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flea" *|—j 
market 


RATES Noncommercial ads 10<t per word; 
commercial ads 60 ® per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


CX7 REPAIRS. 415-549-9210 

LETTERING and text for QSL pasteup and label usage. Stamp 
brings circular. Labelcraft, PO Box 412, W Sand Lake, NY 
12196 

HOUSE READY FOR HAM- Beautiful mountain top all brick 
4 bedroom, 3 fult bath home and radio site on one acre land¬ 
scaped, private, with huge inground pool. Located 55 miles 
from Washington, DC and 60 miles from Baltimore, easy com¬ 
mute by Amtrack or van pools Extremely energy efficient brick 
home, fult basement and other extra rooms, radio room. All 
cable, poles, antennas, fire alarm system and intercom system 
stay. Must see to fully appreciate Call or write to receive free 
written details of all features. $250,000. (301) 371-7521. John 
Murray. Box 290, Jefferson, Maryland 21755. 

ELECTRON TUBES — Radio & TV types 75% off list price. 
Huge inventory. Also industrial types. Send for free catalog 
today or call Toll Free (800) 221-5802. Box HC, 
Transleteronice, Inc., 1365-39th Street, Brooklyn, NY 11218. 
See our display ad in this issue 

CUSTOM MADE embroidered patches. Any size, shape, 
colors Five patch minimum. Free sample, prices and order¬ 
ing information. Hein Specialties, Inc., Dept. 301, 4202 N. 
Drake, Chicago, IL 60618. 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Karin Ueber 
Posllach 2454 
O 7fl$0 loerrach 
West Germany 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
B-9210 Gent 
Belgium 

Ham Radio Holland 
Poslbus 413 
NL-7BDO Ar Emmen 
Holland 

Ham Radio Europe 
Box 208 4 

S 194 02 Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F-89000 Auxerre 
France 

Ham Radio Germany 
Karin Ueber 
Posttach 2454 
0-7850 loerrach 
West Germany 


Canada 
Send orders 10 
Ham Radio Magazine 
Greenville. NH 0 3048 USA 
Prices m Canadian funds 
1 yr $29 96. 2 yrs $53 30 
3 yrs $75.40 

Ham Radio Italy 
Via Pordenone 17 
1-20132 Milano 
Italy 

Ham Radio Switzerland 
Karin Ueber 
Postfach 2454 
D 7850 Loerrach 
West Germany 

Ham Radio England 
c/o R.S.G.B 
Alma House 
Cranborne Road 
Potters Bar 
Herts EN6 3JW 
England 

Holland Radio 
143 Green way 
Greenside, Johannesburg 
Republic ot South Africa 


RECLAIM SILVER from electronics scrap! Write RALTEC. 
25884F Highland, Cleveland, OH 44143. 

WANTED: Manual and schematics for military V.L.F. receiver 
R-1134/WRR-3. Tom Adams, K9TA, PO Box 5541, Madison, 
Wl 53705. 

NEW CW Word Copying Course. Easy to learn. Complete. 
QSO-Trainer ,M Course. Send $16 95 (Indiana add 85C). 
Money-back satisfaction guarantee (less $2.00 shipping and 
handling). Business-size SASE gets free information. AVC In¬ 
novations, Inc , Department HC, PO Box 20491, Indianapolis, 
IN 46220 

COMPUTERIZE Your IC-720 or R-70 Keyboard frequency 
entry, 64 memories, scanning (frequency, Memory, and 
mode) Many more features. Requires no interface, just cable, 
directions included. For Commodore 64. Cassette $14.75, disk 
$16,75, pdd. Cables also available. David Oliver, W90DK, Rt. 
2, Box 246, Shevlin. MN 56678 

WINDMILL & TOWER: 1978 Dunlite 2000 watt windmill, 1 W 
Rohn 45G tower with new concrete anchors, 110V - 220 amp 
battery bank, converter, loading switch. Complete system only 
$4,995.00. (518) 623-9951 Box 196, HCR-01, Warrensburg, 
NY 12885 

TRS-80 Model l/lll/IV owners. HF antenna design program 
calculated dimensions for dipole, Yagi, and quad antennas. 
$14.95 (cassette) + $2.00 s&h to Cynwyn, Dept. H, 4791 
Broadway, Suite 2F, New York, NH 10034. 

MILITARY RADIOS: CPRC-26 Manpack Radio (described in 
March 1985 Ham Radio). Transceives 46-54 MHz, with bat¬ 
tery box, antenna, crystal, handset $22.50 apiece, $42.50/ 
pair, good condition. R-390A Receiver, 5-32 MHz all modes, 
4 mechanical filters, meters sealed (government removed, 
operation unaffected): $175 complete/checked; spair parts unit 
(80% complete, missing PTO/IF): $65 Info SASE. CPRC-26 
add $4/unit shipping. R-390A shipping charges collect. 
Baytronics. Dept. HR, Box 591, Sandusky, Ohio 44870 
419-627-0460 evenings 

CLIMBING BELTS. OSHA certified nylon web belt with ad¬ 
justable lanyard. $54.95 plus $3 UPS- John Limbach, K8NN, 
7397 S. Platte Canyon Drive, Littleton, CO 80123. 

MINT ROBOT 400. First sync modification. Instruction book 
and original box. I ship. $275 firm Jim Valentino, KW2W, PO 
Box 438, Mastic Beach, NY 11951 

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO 
to G.l Pierce, 5521 Birkdale Way, San Diego, CA 92117. 
SASE brings information. 

CHASSIS and cabinet kits. SASE K3IWK. 

IMRA, International Mission Radio Association, helps mission¬ 
aries. Equipment loaned. Weekday net. 14.280 MH2, 2-3 PM 
Eastern Eight hundred Amateurs in 40 countries Brother 
Frey, 1 Pryer Manor Road, Larchmont, NY 10538. 

ELECTRON TUBES: Receiving, transmitting, microwave . . . 
all types available. Large stock. Next day delivery, most cases. 
Daily Electronics, PO Box 5029, Compton, CA 09224 (213) 
774-1256 

RTTY-EXCLUSIVELY tor the Amateur Teleprinter One year 
$7.00 Beginners RTTY Handbook $8.00 includes journal 
index P.O. Box RY, Cardiff, CA 92007. 


OLD RADIO transcription discs wanted. Any size, speed. 
W7FIZ, Box 724 HR, Redmond, WA 98073-0724. 


Coming Events 

ACTIVITIES 

“Places to go...” 

OHIO: 43rd annual Findlay Hamfest sponsored by the Findlay 
Radio Club at the Hancock County Fairgounds. Sunday, 
Seplember 8, 6:30 AM to 5 PM Advance tickets $3.00 by 
September 1 At the door $4.00. Tables $6.00 each Outdoor 
flea market spaces $3.00 each. Talk in on 147.75/15. For more 
information write Findlay Radio Club, PO Box 587, Findlay, 
Ohio 45839. 

CALIFORNIA: The Sonoma County Radio Amateurs' third 
annual Ham Radio flea market Saturday, September 21,8 AM 
to 2 PM, Sebastopol Community Center, 390 Morris St., 
Sebastopol. Admission and parking free. Tables $6/door, 
$5/advance. Vendor setup 7 AM. Radio clinic, exhibits, 
refreshments. Noon auction. Talk in on 146.13/73. For tickets 
and information: SCRA, Box f 16, Santa Rosa, CA 95402. 


WYOMING: (laramie-Cheyenne) The 6th annual High Plains 
Ham Roundup, September 6, 7, 8, Medicine Bow National 
Forest, Yellow Pine Campground, 14 miles east of Laramie 
on 1-80. Sponsored by the Shy-Wy ARC, University of 
Wyoming ARC and Northern Colorado ARC. Saturday potluck 
supper — bring your favorite dishes. Swapfest, packet radio, 
musical entertainment and campfire sing-a-long. All hams and 
families welcome. No registration fees, small forest service 
charge for campers. Talk in on 22/82 and 25/85. For informa¬ 
tion: K0HRS, 2204 Vassar Ave., Fort Collins, CO 80525 


PENNSYLVANIA: York Hamfest, September 21 and 22, York 
Fairgrounds, Rt. 74. Seminars, tailgating, displays, banquet 
and FCC exams on Saturday. Tailgating and displays on 
Sunday. Registration $2/Saturday and $4/Sunday. $5/bo1h 
days. XYL’s and Jr. ops under 12 free. Saturday evening 
banquet $10.00 advance only. Tailgating $4 per day; $6 both 
days. Indoor tables $5 and up per day. Vendors setup 6 AM 
Registration 8 AM both days. Ladies' activities. Special motel 
rates and overnight camping on grounds. Write York Hamfest, 
Box W, Dover, PA 17315. 


TEXAS: Houston Com-Vention '85, September 20-22, Stoufter 
Greenway Plaza Hotel, SW freeway and Edloe St., 5 miles 
SW of downtown Houston Friday night registration 5:00 PM, 
hospitality suites and HARC auction. Saturday 8 AM to 5 PM 
Sunday 9 AM to 3 PM. Indoor flea market, exhibits, ladies’ 
luncheon and forums, free parking. Saturday night Texas BBQ 
dinner. For information (713) 333-1466 


NEW YORK: Hall of Science Amateur Radio Club Hamfest, 
Hall of Science parking lot, Flushing Meadow Park, 47-01 
111th Street, Corona, Queens Sunday. September 8 Rain- 
date September 15 9 AM to 4 PM. Donation: buyers $3.00, 
sellers $5.00 per space. Talk in on 144.250 simplex link, 
223.6000 repeat, 445.225 repeat. For information: John 
Powers, KA2AHJ. (718) 847-8007 Arnie Schiffman, WB2YXB, 
(718) 343-0172. 


NEW YORK: Long Island Hamfair, Sunday, September 22, 
New York Institute of Technology, Rt. 25A, Northern Blvd., 
Old Westbury. General admission $3. Spouse, children, 
sweethearts free. Exhibitors $5 per car space No reservations 
Talk in on 146 85. Hank Wener, WB2ALW (516) 484-4322 or 
Bob Reed, WB2DIN (516) 221-8116 evenings. 


OHIO: Lima Hamfest, October 13, Allen County Fairgrounds, 
Rts. 309 and 117. Advance tickets $3.00. Door $3.50. Tables 
$6 00; half tables $3.50. For reservations SASE and check 
to NOARC. PO Box 211, Lima, OH 45801. Amateur exams, 
Novice through Extra. Send completed FCC 610 with check 
for $4.00 payable to ARRL/VEC and photocopy of current 
license by September 13 to Amateur Exams, NC8F, PO Box 
211, Lima, Ohio 45802. SASE required. 


NEW YORK: The 1985 Ham-O-Rama, September 14, Niagara 
Falls International Convention Center, Niagara Falls. General 
admission $3.50/advance before August 24, $5.00/gate. 
Canadian money accepted at par for advance general admis¬ 
sion tickets Computer and equipment displays, tech pro¬ 
grams, indoor/outdoor flea market, FCC exams Novice 
through Extra Outside flea market $5.00, inside $15.00. Talk 
in on 146.31/91 and 146.52 simplex. For information: Nelson 
Oldfield, 126 Greenaway Blvd., Cheektowaga, NY 14225. 

1985 BLOSSOMLAND BLAST, Sunday, October 6, 1985. 
Write “BLAST”, PO Box 175, St, Joseph, Ml 49085 


KENTUCKY: The 1985 ARRL National Convention, October 
4, 5 and 6, Kentucky Fair and Exposition Center, Louisville. 
Exhibitors and flea market all air conditioned. ARRL forum, 
packet radio, AMSAT, FCC National weather service, ladies' 
programs and much more Admission $5 00 advance; $6.00 
at door. 12 and under tree. For information contact The 
Greater Louisville Hamfest Assn,, PO Box 34444, Louisville, 
KY 40232. (502) 368-6657 

OHIO: The annual Cincinnati Hamfest, Sunday, September 
15, Strieker's Grove, Rt 126, one mile west of Venice (Ross). 
Exhibits, food and refreshments, flea market, music, hidden 
transmitter hunt, awards and sensational air show. Admission 
and registration $5.00. For information: Lillian Abbott, K8CKI, 
317 Greenwell Road, Cincinnati, OH 45238. 


MICHIGAN: The L'Anse Creuse ARC presents the 13th annual 
Swap and Shop, September 15. L'Anse Creuse High School, 
Mt. Clemens. 0800-1500. Plenty of food and parking. Trunk 
sales $4.00 per space. Inside tables $8.00 each. Tickets $2.00 
at door, $1.00 advance. Talk in on 147.69/.09 and 146.52. F'or 
tickets and table reservations: Maurice Schietecatte, N8CEO, 
15835 Touraine Ct., Mt. Clemens, Ml 48044. (313)286-1843. 


VIRGINIA: ARRL Virginia State Convention and 10th annual 
Amateur Radio-Computer Fair, Saturday and Sunday, Sep¬ 
tember 21 and 22, rain or shine, Virginia Beach Pavilion. 
9 AM to 5 PM Advance tickets both days $5.00 $6.00/door 
Flea market tables $5.00 one day, $8.00 both days. Displays, 
forums, computer equipment, ARRL license upgrading exants. 
For information and tickets: Jim Harrison, N4NV, 1234 Little 
Bay Avenue, Norfolk, VA 23503. (804) 587-1695. 
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MICHIGAN: The Central Michigan ARC and Lansing Civil 
Defense Repeater Association are sponsoring Ham Fair '85 
at the National Guard Armory, 2500 S. Washington Avenue, 
Lansing, Sunday, October 13,8 AM to 3 PM Admission $3.00. 
Tables 754 per foot by reservation only. FCC exams at 1 PM 
registration by September 13. For information and reserva¬ 
tions: Rowena Elrod, KA80BS, 111 Lancelot Place, Lansing, 
Ml 48906. (517) 482-9650. 

NEW HAMPSHIRE: The Connecticut Valley FM Association's 
9th annual Hamfest and Flea Market, September 29, 9 AM 
to 5 PM rain or shine. King Ridge Ski Area. Sutton. General 
admission $2.00. Dealers and flea market set up $3.00. Food 
available Overnight camping for SC units (no hookups). Talk 
in on 146.76 or 146 52 simplex. 

CONNECTICUT: The Candlewood Amateur Radio Association 
(CARA) annual Flea Market, Sunday, September 15. Edmond 
Town Hall, Main St., Newtown, 10 AM to 4 PM. Dealers 9 AM. 
Admission $2. Tables $7. Tailgating $5. Talk in on 147.72/12 
or 52 simplex For table reservations send check or MO to 
CARA, PO Box 143, Bethel, CT 06801. For information: Gene 
Marino, W1IOH, Valley View Rd., Newtown, CT 06470. (203) 
426-8852. 

ILLINOIS: The 10th annual New Berlin Hamfest sponsored by 
the Sangamon County Fair Association, Sunday, September 
22, rain or shine, Sangamon County Fairgrounds. 7 AM to 3 
PM. Admission and flea market setup free. Food and drink 
available. Talk in on 146.52 and 146.88. For information: Al 
Swettman, K9QFR, Box 2. Pleasant Plains, IL 62677 (217) 
626-1634. 

OHIO: Cleveland Hamfest & Computer Show, Sunday, 
September 22, Cuyahoga County Fairgrounds, Berea. General 
admission 8 AM to 5 PM, $3 50 at gate, $3.00 advance Under 
12 free. Special NASA displays, vendors, speakers, Packet 
Radio, FCC and more. Non-ham and ladies’ activities. For 
tickets or information: Cleveland Hamfest Assn , PO Box 
93077, Cleveland, OH 44101. Walk-in Amateur Radio license 
exams starting 9 AM. Bring original and copy of current 
license. Check for $4 payable to ARRL/VEC. For information: 
Dave Willemin, AI8M, 331 Courtland, Elyria, OH 44035. Ph: 
324-4574 Saturday night Hamfest banquet. For reservations. 
Barbara Ernest, N8DAD, 327-3914. 


CONNECTICUT: Annual Natchaug Amateur Radio Associa¬ 
tion Flea Market, Sunday, September 22, 9 AM to 4 PM, Elk’s 
Home, 198 Pleasant Street, Widimantic. Advance reserved 
tables inside/outside $5.00 ea. At door $7 00 ea. Admission 
$2.00. Under 16 free. Free parking. Talk in on 52 direct or 
147.30/ 90. For informaion: Ed Sadeski, 49 Circle Drive, 
Willimantic, CT 06226. (203) 456-7029 after 4 PM. 

GEORGIA: DXPO 1985, September 27, 28 and 29, Lanier 
Plaza Hotel, J-85 and Monroe Drive NE, Atlanta Reservations: 
Grover Meinert, KC8BX, 720 Starlight Lane NE, Atlanta, GA 
30342. Registration $49.50. 

PENNSYLVANIA: Pack Rats (Mt. Airy VHF ARC) 9th annual 
Mid-Atlantic VHF Conference, Saturday, October 5, Warr¬ 
ington Motor Lodge, Rt 611, Warrington 14th annual 
Hamarama, Sunday, October 6, Bucks County Drive-In 
Theatre, Rt. 611, Warrington. Flea market admission $5.00. 
Selling spaces $8.00 each Gates open 6 AM, rain or shine 
Bring own tables Advance registration for Conference $4.00 
Send to Hamarama ’85, PO Box 31 1 , Southampton, PA 18966 
or Lee A. Cohen, K3MXM (215) 634-4942. 

NORTH CAROLINA: 1985 National OCWA Convention, 
September 26, 27 and 28, Hyatt Winston-Salem Meetings, 
forums and interesting local tours. 

OREGON: The Walla Walla Valley Radio Amateur Clubs’ 39th 
annual Hamfest, September 21 and 22, Community Building, 
Milton-Freewater. Free registration. For flyers write Pat 
Stewart, W7GVC, 1404 Ruth Street, Watla Walla, WA 99362. 

GEORGIA: The 12th annual Lanierland ARC Hamfest, 
September 22, 9 AM Gainesville Holiday Inn. Free tables and 
inside display area for dealers with advance registration. Large 
parking lot for flea market. Doors open 8 AM for dealer set 
up. Talk in Novice through Extra exams starting 9 AM. Talk 
in on 146.07/.67. For information/reservalions: Paul Watkins, 
W4FDK, Route 11, Box 536, Gainesville, GA 30501 (404) 
536-8280. 

NEW YORK: The Elmira Amateur Radio Association’s 10th 
annual International Hamfest, September 28, Chemung County 
Fairgrounds. Outdoor flea market, dealer display, breakfast 
and lunch available on premises Gates open 6 AM to 5 PM. 
Tickets at gate or advance from Steve Zolksky, 118 East 8th 
Street, Elmira Heights, NY 14903 

NEW MEXICO: Northern New Mexico ARC’S annual Hamfest, 
September 28 and 29, Camp Stoney, 8 miles east of Santa 
Fe. Saturday AM — ARRUVEC exams. Free overnight 
camping, no hookups. Sunday, 8 AM to 3 PM, tailgate flea 
market, dealers, programs Admission $3.75 adults; $1.75 kids 
includes lunch. Talk in on .52 and local repeaters. For infor¬ 
mation: SASE to NNMARC, Rt. 3, Box 95-15, Santa Fe, NM 
87501. 


ILLINOIS: Peoria Area Amateur Radio Club’s Superfest ’85, 
September 21 and 22, Exposition Gardens, W. Northmoor Rd., 
Peoria. Admission $3,00 advance, $4.00 gate. Children under 
12 tree. Amateur radio and computer displays, huge flea 
market, FCC exams Saturday. Free bus to Northwoods Mall 
on Sunday. Full camping facilities on grounds. Saturday night 
get-together at Heritage House Smorgasboard, 8209 N. Mt. 
Hawley Rd., Peoria. For information: SASE to Superfest ’85, 
PO Box 3461, Peoria, IL 61614. 

MARYLAND: The Columbia Amateur Radio Assocition’s 9th 
annual Hamfest, Sunday, October 6.8 AM to 3:30 PM, Howard 
County Fairgrounds, 15 miles west of Baltimore. Admission 
$3.00. Spouse and kids free. Outdoor tailgating $5 00. Tables 
$6.00 Indoor tailgating (payments by Sept. 30) $6.00. Food 
available. Talk in on 147.735/147.135, 146.52/146.52. For 
reservations and information Mike Vo re, W3C CV, 9098 Lamp- 
skin Lane, Columbia, MD 21045 (301) 992-4953. 

NEW YORK: Yonkers Electronics Fair and Giant Flea Market, 
Sunday, October 6, 9 AM to 4 PM, Yonkers Municipal Park¬ 
ing Garage, Nepperhan Avenue & New Main Street. Rain or 
shine. Refreshments, free parking, unlimited tree coffee all 
day. Giant auction 2 PM. Admission $3.00. Children under 
12 free. Sellers $7.00 per parking space, admits one. Bring 
tables. For further information: (914) 969-1053 

CONNECTICUT: CQ Radio Club of Torrington will hold its 
annual Flea Market. Saturday, October 5, 9 AM to 3 PM, East 
Albert Street Recreation Building Dealers $7.00 per table. 
Tailgaters $5.00. Admission $1 00. Talk in on 146.955. For 
information: Donald D. Taylor, KA1GKJ. PO Box 455, Water- 
town, CT 06795 

NEW JERSEY: The South Jersey Radio Association, the 
oldest radio club in conlinuous operation in the US (1916) will 
hold its 37th annual Hamfest, Sunday, September 15, Penn- 
sauken High School, Hylton Road, Pennsauken. Table and 
tailgating sales in parking lot. Refreshments and food 
available. Gates open 8 AM. Tickets $2.50 advance, $3.00 
at door. Tailgating $5.00 per space plus admission ticket. Talk 
in f 45.29/144.69 Contact Fred Holler, W2EKB, 348 Bortons 
Mill Rd., Cherry Hill, NJ 08034. (609) 795-0577. 

NEW HAMPSHIRE: Hosstraders annual Fall tailgate swapfest, 
Saturday, Octobers, Deerfield Fairgrounds. Donation $2 per 
person sellers included. Profits benefit Shriners’ Boston Burns 
Center. Our May Swapfest gave $6,960. Friday night camp¬ 
ing at Nominal fee after 4 PM Talk in .52 and 146 40-147 00. 
For information SASE to Norm, WAl IVB, RFD Box 57, West 
Baldwin, ME 04091. 

NEW YORK: The Radio Amateurs of Greater Syracuse 30th 
RAGS Hamfest, Saturday, October 5, New York State Fair¬ 
grounds off Rt. 690. 9 AM to 6 PM. Flea market setup 7.30 
AM Flea market tables $6. Outdoor tailgating $3. Exhibitors 
and dealers. VE exams by pre-registration. Speakers, ARRL 
forum, free parking Admission $3. Talk in on 31/91 and 90/30 
For information Viv Douglas, WA2PUU or Ed Swatiowski, 
WA2URK, PO Box 88, Liverpool, NY 13088. 

RHODE ISLAND: The Rl Amateur FM Repeater Service will 
hold its annual Fall Flea Market and Auction, Saturday, 
September 22, American Legion Fairmont Post 85, 870 River 
St., Woonsocket. Starts 9 AM Spaces $5.00 each. Some other 
spaces available under pavilion. Auction noon to 5 PM. Ad¬ 
mission free. Food and beverages available. Talk in on 34/94 
and 52 simplex. For information: Richard Fairweather, K1KYI, 
127 Sherman Farm Rd., Harrisville, Rl 02830. (401) 568-3468. 

MASSACHUSETTS: The Hampden County Radio Associa¬ 
tion will be giving exams for all classes of Amateur Radio 
licenses, Saturday, October 18, Hampden-Wilbraham Reg 
High School, 621 Main Street, Wilbraham at 9 AM Get Form 
610 by writing to the club. For upgrading, bring original and 
copy of current license, check for $4 payable to ARRL/VEC 
Send completed applications to Yorke Phillips, 235 Ames Rd., 
Wilbraham, MA 01036 or sign up that day. Sign up time 8:30 
AM. Amateur radio classes will be held in the Fall. Send post 
card with name, address and phone number to Hampden 
County Radio Association, PO Box 482, West Springfield, MA 
01090. 


OPERATING EVENTS 

“Things to do...” 

Riding Radio Operators — Amateur Radio Motorcycle Club 
Net meets every Thursday night at 0300 UTC at 3888 kHz 
standard time and 7237.5 kHz daylight saving time An eastern 
USA group meets one hour earlier at 3888 kHz year-round. 
Send business SASE to AG0N, Gary McDuffie, Rt. 1, Box 464, 
Bayard, NE 69334 and ask for net information, 

September 21: Celebrate Connecticut’s 350th anniversary 
with Connecticut DX Association and the Newington Amateur 
Radio League. Listen for KW1V operating from the grounds 
of the State Capitol in Hartford. For a special QSL card and 
official Connecticut Tourism map send business SASE with 


394 to Dave Rose, KW1V, 13 Long Crossing Road, East 
Hampton, CT 06423. 

September 18: The Little Brown Jug special event held by 
the Delaware Amateur Radio Association, W8QLS, at the Dela¬ 
ware County Fair. For a Delara QSL card SASE to W8QLS, 
Staff Stafford. 5987 Dublin Road, Delaware. OH 43015. 

September 14: Members of the Utica-Shelby Emergency 
Communications Association (USECA) Utica, Michigan, will 
operate KA8KTV to celebrate the first air-to-ground public 
telephone service inaugurated between Chicago and Detroit 
1957. For a certificate send large SASE to USECA, PO Box 
291, Utica, Ml 48087. 


September 13: The Michigan Technological University ARC 
will operate special event station W8YY to celebrate the 
University's Centennial and the Club’s Golden Anniversary. 
Help support young Amateur Radio students For a com¬ 
memorative certificate send QSL and large SASE to Debbie 
Parmer, c/o W8YY, W. Wadsworth Hall, MTU, Houghton, Ml 
49931 

September 10-14: The Southern Counties ARA will operate 
K2BR during the Miss America Pageant, Atlantic City, NJ. 
SASE via SC ARA. Box 121, Linwood, NJ 08221. 


September 29: Fall Classic Radio Exchange, 2000 UTC, 
Sunday to 0300 UTC, Monday. Object to restore, operate and 
enjoy older equipment with like-minded hams. Exchange 
name. RST, QTH, receiver and transmitter type. Same station 
may be worked with different equipment combinations, each 
band, each mode. CW call “CQ CX", phone “CQ Exchange". 
Send logs and SASE to Stu Stephens, K8SJ, 1407 Hollyrood 
Road, Sandusky, OH 44870 

September 14: The West Alabama Amateur Radio Society 
(WAARS) will operate special event station WD4DAT from the 
campus of the University of Alabama to commemorate the 
“Greatest College Football Coach in History’’ Paul ‘Bear’ 
Bryant. 1300Z to 2400Z, For a handsome commemorative 
certificate of the event send $1 and large SASE to WAARS, PO 
Box 1741, Tuscaloosa, AL 35403. 

September 17: The Eagle Rock ARC of Idaho Falls will com¬ 
memorate the 198th anniversary of the adoption of the 
Constitution of the United States with special event stations 
KX7C and N07B, For a special commemorative QSL SASE 
to Eagle Rock ARC. 

September 21: The Paul Bunyan Wireless Association will 
operate a special event station from the site of the Paul Bunyan 
Festival near Brainerd, MN. For a commemorative QSL SASE 
to Paul Bunyan Wireless Assoc., PO Box 354, Pequot Lakes, 
MN 56472. 

September 21: Minnesota QSO Party sponsored by the Paul 
Bunyan Wireless Association, 1700Z Saturday to 1700Z 
Sunday. Special awards for most contacts on phone, CW, 
mixed and QRP Send logs to George Carleton, AD0S, PO 
Box 43, Merritield, MN 56465. 

September 12: The Columbiana County ARC will operate 
N8DKX to commemorate the annual Johnny Appleseed 
Festival. For a certificate send large SASE and QSL to N8DKX, 
6008 Camp Blvd., Lisbon, OH 44432. 
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"TUNE IN” THE WORLD 
OF SPECIALIZED 
COMMUNICATIONS! 


Thousands of “Ham Radio’’ 
operators across the country 
are enjoying “Specialized 
Communications’’ modes. 
Whether it’s FSTV, SSTV, FAX, 
OSCAR, EME, RTTY, PACKET 
or COMPUTERS, today’s Radio 
Amateur is a highly skilled 
Communications Specialist! 

Providing full, in-depth 
coverage of these modes is our 
business and we’ve been do¬ 
ing it now for over 19 years! 
And now we’re expanding! 


Iowa Residents Must 
Add 4% Sales Tax. 

4*/a Added To All 
Charge Card Orders 


Now published “monthly’’ 10 times 
per year, SPEC-COMra readers are kept 
up-to-date in a world of fast moving 
modern technology. 

Why not give us a try? Back issue ] 
samples are available for just $2.00 ppd. 
(Master Article Indexes add $1.00). 

Special Six Month Trial Subscription 
-$10.00. U.S./Canada/Mexico Annual 
Subscription $20.00. (Foreign Subscrip- | 
tions slightly higher). 

SPEC-COM™ 

Amateur Radio Specialized 
Communication Journal 
P.O. Box H 
Lowden, Iowa 52255 
(319) 944-7669 (Membership Services) 
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AMEC0 

STUDY GUIDES 


for Novice, General, Advanced and Extra 


AMECO study guides are taken from the FCC Amateur Exam syllabus, PR 1035A and have 
answers keyed to the ARRL’s recently released study material. These study guides are com- 
patable with ARRL and all other VEC exams. While nothing can guarantee that you will 
pass, AMECO study guides will make sure that you are fully prepared and ready-to-go when 
you sit for the exam. 

Each study guide has been written in a clear, precise easy-to-read format. Each question 
is fully explained. For subjects that need a more complete explanation, AMECO has cross 
referenced the Novice and General Class study guides with AMECO's AMATEUR RADIO 
THEORY COURSE, 102-01. 


27-01 Novice Class 

12-01 General Class 

26-01 Advanced Class 

17-01 Extra Class 

23-01 Novice Class Theory Course 

102-01 Amateur Radio Theory Course 


Softbound $2.25 
Softbound $4.95 
Softbound $4.95 
Softbound $4.95 
Softbound $3.75 
Softbound $6.95 


Order today! Get yourself ready to upgrade with AMECO Study guides. 

Please enclose $3.50 per order for shipping and handling. 
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solving a difficult 
TVI problem 

Just when I thought I had the neigh¬ 
borhood TVI-proofed a new neighbor 
called to tell me my station was caus¬ 
ing TVI to his cable service. 

After many fruitless attempts to help 
him solve the problem, I told him that 
his situation was, in my opinion, due 
to the shoddy, run-of-the-mill conver¬ 
ter that the cable company had pro¬ 
vided. He didn't believe me and con¬ 
tinued to write letters of complaint to 
the FCC. 

In due time two FCC field engineers 
from the New York City office came 
to my place, dragged a truckload of in¬ 
struments into the house, made a 
number of tests, gave my station a 
clean bill of health, and told the 
neighbor the TVI problem was his 
baby. Again I told the neighbor to get 
a better converter. 

When the cable company did noth¬ 
ing about the problem, the neighbor 
bought a completely shielded state-of- 
the-art, crystal-controlled converter 
that cleared up most of the TVI. 

We concluded that the residual in¬ 
terference may have been caused by 
reradiation from the neighbor's 
“Genie" automatic door units. 

A call to the manufacturer was met 
not only with a sympathetic reception 
but also with quick action. The manu¬ 
facturer's representative was familiar 
with the problem, which originated in 
the sequencer boards in the units. She 
said that even though the old units 
were out of warranty, the company 
would send new replacement boards 
at no charge provided the old boards 
were sent back. Installing the new 
boards (Alliance, Inc. Part No. 21277R) 
removed the last trace of TVI. 

John Labaj, W2YW 
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Eureka! 


We just struck gold with a miniature, high qual 
ity and very reliable DTMF decoder at a rock 
bottom price of $59.95. Our DTD-1 will decode 
5040. 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig¬ 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 
gear when its size is only 1.25 x 2.0 x .4 inches 
and it comes with our etched in stone, legendary, 
one year warranty. 

Instead of sifting through the field...search¬ 
ing. use our super quick one day delivery and 
cash in on a rare find. 



Entire U.S.A. 1-800-854-0547 
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The Problem Solver... 


The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc. 
does more than provide accurate rf measurements. Testing of 
transmission lines, antennas, connectors, titters and related 
components can reveal unknown problems and assure 
optimum equipment performance. 

The 81000-AK Wattkit features this easy-to-read RF 
Wattmeter (pictured here), with its optional carrying case and 

an array of elements and 
accessories. Coaxial 
Dynamics elements can be 
purchased separately for 
use in other manufac¬ 
turer's Wattmeters. For 
more information on the 
81000-A Wattmeter or any 
of the complete line of 
Coaxial Dynamics RF 
products and OEM com¬ 
ponents please contact 
Coaxial Dynamics, Inc. 


COAXIAL 
DYNAMICS, INC. 

15210 Industrial Pvkaiy. Cleveland. OH 44135 • (211) 257 2233 
Outside Ohio. WATS: 1800) Couial. Tote 98000 


QUADS - TOWERS - QUADS - TOWERS - QUADS - 
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UNDER NEW MANAGEMENT £ 

DO YOU WANT THE STRAIGHT 8 
INFO ON QUADS? ^ 

o 

tnlo on verticals, dipoles, mini-quads. * 
Yagis. including Comparative perlormances? g 
Without pulling any punches. 

Our references are ANY AMATEUR WHO 0 
USES A SKYLANE QUAD 
Ou' prices am lower than any comparable 
Quad or towor 

Info on quads half a buck, and info on BOTH 
lowers aqd quads lor a buck Charge due to ° 
increased cost of postage and printing S 

SKYLANE PRODUCTS 

o 

359 Glenwood Avenue 5 

Satellite Beach. FL 32937 

(305) 773-1342 I 

— savno - su3moi - savno — sujmoi - savno 
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AR-200 XL 

MEDIUM DUTY ANTENNA ROTOR 

Select a Heading Antenna 
Turns and Stops Automatically 


$9995 



SIDEBAND SQUELCHl 


m; 


• r ,15 msHie most Hf -SS 6 Iran see- vers 

• Require* human voce to actuate 

• ignores slate noise and hetrodyne* 

• Onofl vwdeh arty no adiustmen'v 

• Connects to aud«o leads and 9 12 VDC 

• Fuiiy assembled and nested S99 95 

• Complete wirh comptehens/ve manua' 

• Used wor'dw de^ commercial and m.Marv 

transceivers 


CMC COMMUNICATIONS 

S479Jetpor Tampa Fi \36t4 (8t3i 80S 39% 


III 


WARNING 

SAVE YOUR LIFE OR AN INJURY 




Inttillition ind dismantl 
ing of towtri it dingarout 
ind timporiry guys of tufficiint 
itringth ind tin should be uiid 
it ill llmu whin individutlt trt 
climbing town during til typn ol 
inttillttiont or diimwtlingt. Timporiry 
guyt should be ustd on the first UT or lower 
during iriction or diimintling. Oitmintling 
cm ovin bt mort dtngorout tinci the condition 
ol tin towor. guyt. tnchori. tnd/or root in mtny 
cun it unknown 

Thi diimintling ol tome towari should be dont with 
tht uto of a cunt in ordtr lo minimize the possibility 
ol member, guy win. anchor, or btte liiluru. Used 
towers in many cun trt not n inexpensive it you 
mty think if you tro injured or killed. 

Get proltstionil. experienced help ind rttd your 
Rohn catalog or other tower manufacturers catalogs 
belors erecting or dismantling any tower A consults 
lion with your local, prolusionil tower erector would 
be very imiponsive Insurance 


Base pistes. Hal rool mounts, hinged bases, 
hinged sections, etc., are not intended to support 
the weight ol a single man. Accidents have 
occurad because individuals assume situs 
tiont are sale when they are not 


Paid for 
By the 
Following: 

ROHN* 

P.O. Box 2000 
Peoria, IL 61656 




















Uncle Ben says... 

“I give you 
much more than 
just the lowest price... 

When you get that exciting new piece of 
equipment from me. you know you are 
going to be completely happy... 

I see to it, personally! I also give 
you earliest delivery, greatest trade-in Uncle B 

allowances, my friendly assistance ■ ' 

in every possible way. M il 

Just ask any of the many thousands of “HAM 

hams all over the world who have been USA*’ 

enjoying my friendly good service 
for over a half a century. 73. Uncle Ben. W2SOH 


W 

m 



Uncle Ben" Snyder. W2SOH 
the head man ol 

llAIMISON 

“HAM HEADQUARTERS, 

USA-” . Since 7925' 


• CALL ME. 


( 516 ) 293-7995 


llAIIQISON 

HAS THEM ALU 

KENWOOD 


WRITE ME... 

For my prompt, 
personal reply. 


• SEE ME... 

At one of the worlds largest 
Ham Supply Centers' 


Kenwood TH21AT, 31AT, 41AT 





Kenwood TR-7950/7930 Kenwood TS-940S 



Kenwood TS-711A (2m) 
TS-811A (70 cm) 


@ e iIawvsoN 


CHARGE IT! 


More Details? CHECK OFF Page 158 


Since 7925' 


Kenwood TR-2600, TR-3600 


“HAM HEADQUARTERS. USA 
RADIO 2263 Route 110 (at Smith St.) 

E Farmingdale. NY 11735 

1 -(516) 293-7995 
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Take it with you 



ShackMaster™ puts your home station in the palm of 
your hand. Whether portable, mobile, around the yard 
or around town you'll be linked through your handheld 
to your high performance equipment at home. Even call 
home from any Touch-Tone phone and operate. 

Scan the bands, change modes, select antennas, turn 
gear on and off - all from your Touch-Tone keypad. 
Check Into nets, work skeds, ragchew and DX without 
being tied down to the shack 

advanced 
computer 
controls, inc. 

156 September 1985 


Exchange electronic mailbox messages with your 
family- like "I'll be late”, or "All is OK". Or talk with your 
family directly through ShackPatch ~, with you in remote 
control of your home station. Report traffic accidents or 
disabled motorists through your home phone while 
mobile or portable with PersonalPatch" 

All the power of your home station (and more) really can 
follow you anywhere. . to find out more about 
ShackMaster™ just write, send us your QSL, or call and 
talk with us at 408-749-8330. 


10816 Northridge Square • Cupertino. CA 95014 (408) 749-8330 


CICC 


110 




THE GUERRI REPORT 


(jj(o 
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power supplies 
achieve high efficiency 

We have long come to expect the 
>ower supply to be the one part of any 
ystem that is heavy and hot. Typical 
near power supplies have power den- 
ities of about 0.25 watt/inch 3 , and 
ire about 35 percent efficient at con- 
erting AC line power to usable DC. 
n recent years, however, switching 
upplies have improved the situation 
iy converting the AC line to square 
vaves at about 20 kHz. This higher fre- 
luency permits switching schemes 
ising pulse width modulation as a 
egulation mechanism, which in turn 
eeps the input-output differential 
cross the regulator quite small. The 
esulting supplies have power densities 
if about 1 watt/inch 3 , and efficiencies 
if more than 60 percent. But this im- 
irovement is not without a price, 
iwitching supplies generate consider¬ 
ate noise, and consequently require 
nore extensive filtering and shielding 
han linear supplies. Even so, their ef- 
iciency is excellent, and switching 
upplies are now the prevalent type in 
nost Amateur equipment. 

Recently, National Semiconductor 
ias made a significant advance in 
witching technology by developing a 
lower module (No. HS9151) that 
iperates at 1 MHz. This integrated 
ackage operates directly from the 120 
olt AC line and can deliver 5 volts at 
amperes with almost 80 percent effi- 
iency. Its small size gives it a power 
lensity of over 5 watts/inch 3 . As 
i/ould be expected, appropriate filter¬ 


ing is mandatory if you don't want to 
hear 1 MHz all over the spectrum. 
However, the high switching fre¬ 
quency makes filtering/shielding very 
manageable. This development surely 
signals the beginning of the end for 
bulky power supply components and 
frees valuable space in the new 
equipment designs for increased 
functionality. 

receiver technology 
makes new strides 

No matter what band we favor, part 
of our success or failure depends on 
the quality of the receiver we have 
working for us. Modern technology 
gives us the option to have nearly 
perfect receiving capability — if we 
choose. Sadly, much of today's excel¬ 
lent technology is not implemented in 
the latest production receivers. 

It's nearly impossible to find a "pro¬ 
fessional " grade communications re¬ 
ceiver whose front-end doesn't fall 
apart at the seams with input signals 
of only - 10 dBm, and many do much 
worse. Yet we've had balanced JFET 
front-end designs with 3rd order inter¬ 
cepts of over +20 dBm for nearly 20 
years! The incremental cost for incor¬ 
porating these front-ends would be a 
few dollars in production. On the plus 
side, nearly all new VHF/UHF re¬ 
ceivers incorporate GaAs FET input 
stages, which give good noise figures 
and can handle large, complex input 
signals. 

Intermediate frequency and detector 
sections suffer similarly. The availa¬ 
bility of monolithic crystal and ceramic 


filters has resulted in uniformly good 
performance at IF frequencies up to 45 
MHz. However, few receivers offer 
multiple filters and all-mode detectors, 
even as options. Most of the necessary 
features are available in one or two 
ICs that could be added by the user if 
appropriate provisions were made dur¬ 
ing manufacture. Perhaps receiver de¬ 
signers could take a lesson from the 
computer people who leave empty 
card slots for expansion, or unpopu¬ 
lated sockets for memory expansion. 

Thanks to the TV industry, frequen¬ 
cy synthesis up to about 1 GHz is now 
relatively easy to achieve at modest 
cost. The Yaesu FRG-9600 is the first 
general coverage VHF/UHF receiver to 
use these low cost component assem¬ 
blies in a versatile, reasonably priced 
package. These same techniques could 
be used to make high quality up-con¬ 
version (1st IF above the highest tuned 
frequency) receivers that would be 
image-free up through 450-500 MHz. 

Just as ideas have been borrowed 
from the TV industry, we should soon 
see broader incorporation of computer 
technology into key receiver functions. 
The fact that most current equipment 
is microprocessor controlled makes the 
inclusion of an RS-232 port fairly easy, 
for example. Some manufacturers offer 
this feature now — but it (or some¬ 
thing like it) will become almost a 
necessity as time goes by. Many of the 
advances now taking shape in the field 
of telecommunications are keyed to 
equipment that is computer controlled 
and highly adaptive. 

ham radio 
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ADVERTISER'S INDEX AND READER SERVICE NUMBERS 



• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy + /- 1 part per 10 million at all 
frequencies • Internal FM adjustable trom 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out¬ 
put adjustable trom 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ 1 h Amp • 
Available tor immediate delivery • $429.95 
delivered • Add-on accessories available 
to extend freq range, add infinite resolu 
tion, AM, and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
' order for fast COD shipment 

VANGUARD LABS *" 155 

196-23 Jamaica Ave., Hollis. NY 11423 
Phone: (718) 468-2720 Mon. thru Thu. 


“HAM HOTLINE" 

THE PROVEN MONEYMAKER 
The “Ham Hotline” is a complete 
mailing list ol novice amateur radio 
operators and current hams who have 
renewed, upgraded or modified their FCC 
licenses These ham enthusiasts have 
proven to be excellent prospects for radio 
equipment, accessories and publications. 

The Hotline is UPDATED EVERY 
TWO WEEKS with an average ot 8.000 
names and addresses each month And, 
because we Know the Hotline is the most 
up-to-date amateur radio listing available, 
we ll guarantee 98% deliverability 
Target your sales efforts to your most 
likely buyers. Call DCC Data Service to¬ 
day and begin your subscription to the 
“Ham Hotline” . . . the proven 
moneymaker 

DCC Data Service, Inc. 
1990 M Street, N.W. Suite 610 
Washington, D.C. 20036 
(202)452-1419 ^ 147 


DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Gel state-of-the-art performance 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

• BASIC Improvement 

• Audio Bandpass Filter 

• Audio 1C Amplifier 


TUBES S23 PPD KITS $25 PPD 

OVERSEAS AIR S7 

SART0RI ASSOCIATES. W5DA 
BOX 832085 

RICHARDSON. TX 75083 

214-494-3093 >" ,! 


Listed betow are the page number and reader service number for each company advertising in this issue To 
get more information on their advertised products, use the bind in card found elsewhere in this issue, select 
the correct reader service number from either the ad or this listing, check off the numbers, fill in your name 
and address, affix a postage stamp and return to us. We will promptly forward your request to the advertiser 
and your requested information should arrive shortly. If the card is missing, send all the pertinent information 
on a separate sheet of paper to: ham radio magazine. Attn: Reader Service. Greenville, NH 03048. 
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THE STANDARD OF EXCELLENCE 


The world of CW, RTTY, and new DUAL AMTOR* is as close as 
your fingertips with the new brilliantly innovative state-of-the-art 
microcomputer controlled EXL-5000E. 


Automatic Sender/Receiver: Due to the most up to date computer 
technology, just a console and keyboard can accomplish complete 
automatic send/rcccivc of Morse Code <CW), Baudot Code (RTTY). 
ASCII Code (RTTY) and new ARQ/FEC (AMTOR). 

Code: Morse (CW includes Kana), Baudot (RTTY), ASCII (RTTY), 
JIS(RTTY), ARQ/FEC (AMTOR). 

Characters: Alphabet, Figures. Symbols, Special Characters, Kana. 
Built-in-Monitor: 5* high resolution, delayed persistence green moni¬ 
tor — provides sharp clear image with no jiggle or jitter even under 
fluorescent lighting. Also has a provision for composite video signal 
output. 

Time Clock: Displays Month, Dale, Hour and Minute on the screen. 
Time'Transmission'Receiving Feature: The built-in timer enables 
completely automatic TX/RX without operator’s attendance. '— 

Selcal (Selective Calling) System: With this feature, the unjl-onty re¬ 
ceives messages following a preset code. Built-in Demodulator (or 
High Performance: Newly designed high speecfRTTY demodulator 
has receiving capability of as fastjis-3€Kf Baud Three-slfp shift* select 
cither I70H/, 425 Hr or SSDHrfllift wittwnapua) fine tunc control of 
space channel for odrf fffifls. HIGH(Mark Frequency z125Hz)/LQW 
(Mark Frgsprellcy 1275Hz) tone pair select. Mark only or Spacapnly 
copy capability for selective fading. ARQ/FEC features incorporated 
Crystal Controlled AFSK Modulator: A transceiver without KSK- 
function can transmit in RTTY mode by utilizing the high stability 
crystal-controlled modulator tout rolled.by the computer, 

Photocouplcr CW. fSlCKeyet huilt-ln: Very high voltage, high current 


Wide Range of Transmitting and Receiving: Morse Code transmitting 
speed can be set from the keyboard at any rate between 5-100 WPM 
(every word per minute). AUTOTRACK on receive For communica¬ 
tion in Baudot and ASCII Codes, rate is variable by a keyboard in¬ 
struction between 12-300 Baud when using RTTY Modem and between 
12-600 Baud when using TTL level. The variable speed featstfe'makes 
the unit ideal for amateur, business and commcfciirfTisc. 

Pre-load Function: The buffer memoiy_can Sfore the messages written 
from the keyboard instead of sending them immediately. The stored 
messages can be sent with a keyboard command. 

"RliB-OUT" Function: You can correct mistakes while writing 
message*4trfhe buffer memory. Misspellings can also be erased’vWtilc 
^iheTnfbrmaiion is still in tbe buffer memory. _ 

Automatic CR/I/F: While tranvmitling CR/I.F autymaticaUy sent 
?yery 64,-72 or 80 characters. l 

W(>Rl> MODF nprraliua: Characters ca<i be transmitted by word 
groupings, not cyery character, from the buffer memory with 
keyboard instruction. 

LINE MOI)F. operation: Characters can be transmitted by line group- 

ingsTrom the buffer memory. ", \ , ___ 

WORD-WRAP-AROUND operation: In receive mode, WO^i> 
WRAP-AROUND prevents the laM word of the line from splitting in 
two and makes J he screen easily rend. 

"FCHO" Function: With a keyboard instruction, received data can be 
read god sent out at the sometime.This function enables a cassette 
tape recorder to be tisocf as a back-up memory, and a system can be 


photocouplcr Mycfliprovided.forCW.FSk keying. ’ —^ ' created justJUseltfles which uses paper tape 

Convenient ASCII Key Arrangement: The keyboardiayout is ASCII Cursor Control Function: Full cursor control (up/down, left/right) is 

arrangement with function keys. Automatic inaertiori of LTR/FIG ^-'-available from the keyboard. Test Message Function: "RY" and 
code makes operation a breeze— - '' jjQ|BJ •“* ■“““ '•*" *“ -o'* rau 

llallery Bark-up Memory: Data In (be battery back-up qicmofy. 

_!_71 .1_..._- ... *1 .-,1 H C 1, r. 


covering 72 characters x 7 channels and 24 characters * 8 channels, is 
retained even when the external powcr yourOfls removed. Messages 
can be recalled from a keyboar^iustrucuon and some particular 
channels can be read ouUtotllinuously. You can write messages into 
any channel wfiiU-rtceiving. 

Large Capacity Display Memory: Covers up to 1,280 characters. 
■SeftcnFormal contains 40 characters x 16 lines x 2 pages. 

Screen Display Type-Ahead Buffer 
Memory: A 160-character buffer 
memory is displayed on the lower part of 
the screen. The characters move to the 
left erasing one by one as soon as they 
are transmuted. Messages can be written 
during the receiving state for transmis¬ 
sion with battery back-up memory or 
SEND function. 

Function Display System: Bach function 
(mode, channel number, speed, etc.) is 
displayed on the screen. 

Printer Interface: Centronics Para Com¬ 
patible interface enables easy connection 
of a low-cost dot printer for hard copy. 



QBE” test messages can be repeated with this function. 
MARK-AND-BKEAK (SPACE-AND-BRF.AK) System: Either mark 
or space tone can be used to copy RTTY. 

Variable CW weights: For CW transmission, weights (ratio of dot to 
dash) can be changed within the limits of 1:3-1:6. 

Audio Monitor Circuit: A built-in audio monitor circuit with an auto¬ 
matic transmit/rcccive switch enables checking of the transmitting and 
receiving slate. In receive mode, il is possible to check the output of the 
mark filter, the space filter and AGC amplifier prior to the filters. 

CW Practice Function: The unit reads 
—. data from the hand key and displays the 

characters on the screen. CW keying out¬ 
put drcuil works according to the key 
operation. 

CW Random Generator: Output of CW 
random signal can be used asCW leading 
practice. Bargniph LED Meter for 
Tuning: Tuning of CW and RTTY is 
very easy with the bnrgraph LED meter. 
In addition, provision has been made for 
attachmcnl of an oscilloscope to aid 
tuning. 

Built-in AC'/DC: Power supply is switch- 
able as required: 100-120 VAC: 220-240 
VAC/50/6OHZ + I3.8VDC. 

Color. Ltghl grey with dark grey trim — 
matches most cuiTcnt transceivers. 
Dimensions: J63(W) x 121(H) x 
351(D) mm: Terminal Unit. 

Warranty: One Year Limited 

SptdfkilkHU Sokjffl to 


Everything built in — nothing else to buy! 


EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER: 

AM ATEUR-WHOLES ALE ELECTRONICS TOLL FREE .. .800-327-3102 

8817S.W. 129th Terrace. Miami, Florida33l76 Telephone(305)233-3631 Telex: 80-3356 

MANUFACTURER: 

ETONO CORPORATION 

98 Motosoja Machi. Maebashl-Shi. 371, Japan 
‘Dual Amtor: Commercial quality, the EXL-5000E incorporates two completely separate modems to fully suppon the amateur Amtor codes and all of theCCIR I 
recommendations 476-2 lot commercial requirements. 

More Details? CHECK-OFF Page 158 ^ 2ii September 1985 Q3 159 
















Message 

Master 

Real-voice message system 
For any repeater or base 



Now you can communicate vital information even when 
the station you are calling is not on the air — with 
Message Master. Message Master is a solid state voice 
recording system which can record messages just by 
listening to you speak, store messages in memory, and 
deliver messages on demand. If you can't be there to 
deliver your messages let Message Master deliver them 
for you - any messages in any language and in your own 
voice! 

Message Master connects easily to any radio system for 
remote access: repeaters, base stations, even transceiv¬ 
ers. It can even be connected to an autopatch device to 
exchange messages between your radio system and the 
telephone network. 

Message Master is a multi-user system with mailbox 
style personalized message service for a hundred users. 
With 8 minutes of message storage it can store 
hundreds of messages simultaneously making it ideal 
for large, active repeater groups. 

Would you like your callsign identifications, 
tail messages, and bulletin messages sent in 
real-voice? Message Master can send them 
too. Record several identification messages 
and it will even send a different ID each time 
Almost like magic, Message Master knows 
when to send identifications and tail mes¬ 
sages so it needs no special control signals 
from your base or repeater. 

Call or write for further information before 
you make another wasted call. 


• Create messages just by talking. Message Master*: 
‘real-voice’ technique saves YOUR VOICE In digits 
memory to deliver messages In your own voice, lan 
guage and dialect. 

• Mailbox-style operation gives individual messag 
delivery service to 100 system users. 

• Easily added to any repeater or base station for re 
mote operation with only four connections. 

• Special features Include callsign Identifications, ta 
messages, and bulletin messages. 

• Digital message storage provides Instant playback c 
stored messages. 

• Modular memory meets your exact needs from 2 to 
minutes of total message storage. 


Serving all your repeater needs 

— Mark 4 Repeaters and Repeater Controllers are THE PER 
FORMANCE LEADERS with real voice, more autodial number: 
more synthesized voice and more features. 

— Mark 3 Repeaters offer the winning combination of high pet 
lormance and high value. 

— LR-1 Repeaters boast superb RF circuitry at an economical 
price. 

— MR-4 Receivers with 7 helical resonators are the only receiver 
to choose in harsh RF environments. 


Commercial users: Ask for a brochure on 
the Message Master Electronic Dispatcher 
with group and all call messaging. 
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— PA-100 Amplifiers with rugged TMOS power FETs give you 
continuous duty high power signal. 



COMING SOON: A 4-channel n 
ceiver voting system which ope 
ates on true signal-to-noise ratio 
extend your coverage by linking 
remote receivers. 


KENDECOM INC. 

MICRO CONTROL SPECIALTIES 


23 Elm Park 
Groveland, MA 01834 
(617) 372-3442 














Celebrate your buying decision 
i with the money youve sawed 


When it comes to getting memories, and push-button quick perfect way to get all the 111' perfor- 

maxjmum HF performance memory' and hand scan. niance you desire, with money left 

for your dollar, the choice is clear. The "57 also lets you listen over to apply toward other ham gear. 

Yaesu s FT757GX. front 500 kHz to .50 MHz with its I’erhaps a power supply for base sta- 


Nowhere else will you find high-performance general coverage lion use. An antenna or antenna 


so main I IF features packed into one receiver. The transmitter covers 160 tuner. Or whatever else makes your 


compact, mobile-ready package. At a 
price that’s got the competition 
baffled. 

For starters, each 757 


through 10 meters, including the 
new \\ARC bands with 100 walls out¬ 
put on sideband. FM and GY 

GY bulls will enjoy the 


operation complete. 

So ask your dealer today 
about Yaesu s FT757GX. The most 
celebrated HF price performer on 


includes an electronic keyer. 600-Hz delights of full QSK operation. Plus the air. 


GY filter. AM and FM modes. AF 
speech processor. And a 25-kHz 
marker generator All at no extra 
charge. 

And working the DX has 
never been easier with dual YFOs. 
single-button YFO/ memory swap for 
split-frequency operation, eight 


the massive heatsink and duct-flow 
cooling system allow continuous 
RTTY operation for up to .50 minutes. 
Use the FP-757HI) heavy-duty power 
supply option for continuous-duty 
applications. 

And of course, there's the 
757 s highly attractive price. It’s the 



Yaesu Electronics Corporation 
6851 Walthall W&g Paramount 
CA 90723 <213)633 ->007 


Yaesu Cincinnati Service Center 
9070 Gold Park Date. Hamilton 
OH-t 5011 (513) K7i 3100 


Prices uml sfnxificatum subject tv cbunge tnllmul notice Contact jvur h tesu dealer rvtfinlm# .1 UKS nptnUion 
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Complete service manuals are available for all Tno Kenwood transceivers ant] mnsi accessory *. 
Specification *. and prices are sub/ect to change without not>< e or obligation 


TRIO-KENWOOD COMMUNICATIONS 

HU We si Walnul Slieei 
Compton California 90220 


• Reliable, all solid state design 
Solid state design permits input power 
of 250 watts PEP on SSB, 200 watts DC 
on CW. 120 watts on FM (optional), or 
60 waits on AM Final amplifier protec¬ 
tion circuits and a cooling 
Ian are built in. 

• Memory channels. 

Eight memory channels 
store frequency, mode 
and band data. Channel 8 
may be programmed for 
split-frequency operation 
A front panel switch 
allows each memory 
channel to operate as an 
independent VFO or as a 
fixed frequency A lithium battery backs 
up stored information. 

• Programmable, multi-function scan 

• Speech processor built-in. 

• Dual digital VFOs 

• VOX circuit, plus semi 
break-in with sidetone 


KENWOOD 


TS-430S 


• PS-430 compact AC powei supply 

• SP 430 external speaker • MB-430 
mobile mounting bracket • AT 130 
compact antenna tuner covers 80-10 

meters, mcl WARC bands 
• AT 250 automatic 
antenna tuner covers 
160-10 meters, incl WARC 
^nds • IL-922A 2 kW PEP 
linear amplifier • FM-430 
FM unit • YK 88C 
, (500 Hz) or YK-88CN 
(270 Hz) C.W (tilers 
• YK-88SN (1.8 kHz) 
narrow SSB filler • YK-88A 
(6 kHz) AM filter • MC-42S 
n. UP/DOWN hand mic • MC-60A/ 
80/85 deluxe desk rnics • SW-2000/ 
200A SWR/power meters • SW-100A 
SWR/power/volt meter • PC 1A phone 
patch • HS 4 HS-5. HS-6. HS-7 
headphones 


Digital DX-terity-that outstanding 
attribute built into every Kenwood 
TS-430S lets you QSY from band to 
band, frequency to frequency and 
mode to mode with the speed and 
ease that will help you earn that 
dominant DX position from the 
shack or from the mobile! 


• Covers all Amateur bands 

160 through 10 meters, as well as the 
new 30.17. and 12 meter WARC bands 
High dynamic range, general coverage 
receiver tunes from 150 kHz to 30 MHz. 
Easily modified tor HF MARS operation 

• Superb interference reduction 
Eliminate QRM with the IF shift and 
tuneable notch filter. A noise blanker 
supresses ignition noise. Squelch. RF 
attenuator, and RIT are also provided 
Optional IF filters may be added for 
optimum interference reduction 


“Digital DX-terity!” 






























